ars of 
today 
mme- 
nee— 


duals 
of its 
S and 
v the 


] ] 74,- 


ition 
ONS 
sla— 
ralia, 
f our 
ups, 
seum 


000 & 


Mu- 
ered 
Ss, or 
with 
ides 
otal 


eral 


kers 
ided 


RY, 
and 
t or 


ons 
no- 
fin, 
ut- 
of 
ion 
TS. 


an 


JO PTO Sw! 


a / >< ee ©, <6 OO Kaw QR Kw C8 Xow 


ol. Xx 


» 5) 
2 


AUG9 = 1923 
JLY-AUGUST, 1923 


iC AL Room 
ao 


yoo 


BRAT 


No. 4 


QE Sf = G38 SOV I OS B_O MLO 


NATURAL} 
HISTORY 


pant ee OO De DS a/R.) 2 F< | @ 








> a wx<cer Ae 


w%, 








OVER THE DARIEN IN THE FOOTSTEPS OF BALBOA 


The region today compared with the country crossed by the explorer 
BY H. E. ANTHONY 


GLORIA-MARIS—MOST PRECIOUS AND BEAUTIFUL OF SHELLS 


A recent and prized acquisition of the American Museum 


BY ROY WALDO MINER 


A REMINISCENCE OF FOSSIL HUNTING IN 1870 


Prof. O. C. Marsh’s expedition to the then Wild West 
BY GEORGE BIRD GRINNELL 


THE HISTORIC UTE FORD OF THE COLORADO RIVER 


Its story from the time of the Spanish Fathers to the present 
BY GEORGE C. FRASER 


THE GREAT FOSSIL DEPOSIT OF AGATE, NEBRASKA 


With an account of the extinct animals found cherein 
BY W. D. Matthew 


PRINCE MAXIMILIAN’S TRAVELS—SEASONAL RECORDS OF GEOLOGIC 
TIME—DAVID STARR JORDAN—THE ABORIGINAL RACE OF JAPAN— 
PASTEUR AND HIS BENEFACTIONS TO MANKIND—SWINGING 
THE NET IN SOUTHERN FLORIDA 





YC, SVC WSCOY OC SDC, SOC 








# EXPLORATION-RESEARCH- EDUCATION Q 
OOD CO WDAZ MOC OVX 


BOLO KLACID AGS apa) 
JOURNAL OF THE AMERICAN $ 
MUSEUM OF NATURAL HISTORY § 





ANNUAL SUBSCRIPTION $3.00 


FREE TO MEMBERS AND ASSOCIATE MEMBERS OF THE MUSEUM 


SINGLE COPIES 50 CENTS 














The American Museum of Natural History 


E 
BS 
a 


Board of Trustees 


Henry FaAtrFieELp Ossporn, President 
CLEVELAND H. Donag, First Vice President 


J. P. Moraan, Second Vice President 
GeorGcE F. Baker, Jr., Treasurer 
Percy R. Pyne, Secretary 

GEORGE F. BAKER 

I’REDERICK FF. BREWSTER 

FREDERICK TRUBEE DAVISON 
CLEVELAND Eart DopGEe 

WaLTerR DovuG.Las 

Cuitps F RICK 

Mapison GRANT 


JOHN F. 
GeorGce H. 


Rospert C. Mureuy, D.Sc., 


DIVISION OF MINERALOGY AND GEOLOGY 
W. D. Marruew, F.R.S., Curator-in-Chief 


Geology and Invertebrate Palxontology 
Epmounp Ot1s Hovey, Ph.D., Curator 
Cuester A. Reeps, Px.D., Associate Curator of Inverte- 
brate Paleontology 
Cuar.es P. Berkey, PH.D., Research Associate in Geology 


Mineralogy 
HersBert P. Wuit.ock, C.E., Curator 
Georce F. Kunz, Px.D., Research Associate, Gems 


Vertebrate Palzxontology 

Henry Fairrietp Ossporn, LL.D., D.Sc., Honorary Cu- 

rator 
W. D. Matruew, Ps.D., Curator 
WaLTEeR GRANGER, Associate Curator of Fossil Mammals 
Barnum Brown, A.B., Associate Curator of Fossil Reptiles 
CHARLEs C. Mook, Pu.D., Associate Curator 
Wituiam K. Grecory, Pu. D., Associate in Paleontology 
Cuitps Frick, B.S., Research "Associate in Pal: wontology 


DIVISION OF ZOOLOGY AND ZOOGEOGRAPHY 
FranK MicuLerR CHAPMAN, N.A.S., Curator-in-Chief 


Lower Invertebrates 

Roy W. Miner, Px.D., Curator 

WILLarRpD G. Van Name, Pu.D., Assistant Curator 

FRANK J. Myers, Research Assoc iate, Rotifera 

Horace W. Strunxarp, Pxs.D., Research Associate, Para- 
sitology 

A. L. Treapwe.u, Pu.D., Research Associate, Annulata 

Entomology 

Frank E. Lutz, Pa.D., Curator 

A. J. MuTCcHLER, Assistant Curator in Coleoptera 

FRANK E. Watson, B.S., Assistant in Lepidoptera 

Witiiam M, WHEELER, Pu. D., Research Associate, Social 
Insects 

Cuar.es W. Lena, B.S., Research Associate, Coleoptera 

HerBert F. Scowarz, A.M., Research Associate, Hymen- 
optera 


Ichthyology 
Basurorp Dean, Px.D., Honorary Curator 
Joun T. Nicuoxs, A.B., Associate Curator in Recent Fishes 
Ik. W. GupGer, Px.D., Associate in Ichthyology 


Herpetology 


G. Kinesiey Nosie, Px.D., Associate Curator (In Charge) 
Arruor I. OrrtensourGer, M.S., Assistant Curator 


Ornithology 
FRANK M. Cuapman, Sc.D., Curator 
W. DeW. MILLER, Associate Curator 
Ropert CusHMAN Murpuy, D.Sc., 
Marine Birds 
James P. Cuapin, A.M., 
Eastern Hemisphere 
Luptow Griscom, M.A., Assistant Curator 
JonaTHAN Dwiacut, M.D., Research Associate in North 
American Ornithology 
Mrs. Exsize M. B. R. Naumburg, Research Assistant 


Associate Curator of 


Associate Curator, Birds of the 





SHERWOOD, Executive Secretary 


Scientific Staff 


Freperic A. Lucas, Se.D., Director 
Assistant to the Director (in Scientific Correspondence, Exhibition, and Labeling) 
James L. Cuark, Assistant to the Director (in Full Charge of Preparation) 


WILLIAM AVERELL HARRIMAN 
ArcCHER M. HuNTINGTON 
ADRIAN ISELIN 

ARTHUR CuRTISS JAMES 
WaLTER B. JAMES 
OaGpEN MILLS 

A. Perry Ossporn 
GeorGE D. Pratr 
THEODORE ROOSEVELT 
LEONARD C. SANFORD 
JOHN B. TREVOR 

Fevtix M. WAarBuRG 


Hywan, Mayor or THE City or New YorK 
CuarRLEs L. Craic, COMPTROLLER OF THE City oF NEw YORK 
Francis D. GALLATIN, COMMISSIONER OF THE DEPARTMENT OF PARKS 


Mammalogy 
Roy C. Anprews, A.M., Associate Curator of Mammals of 
the Eastern Hemisphere 
H. E. Antuony, A.M., Associate Curator of Mammals of 
the Western Hemisphere 








@ 
HERBERT LANG, Assistant Curator, African Mammals 
Car. E. AKELEy, Associate in Mammalogy 4 
Comparative Anatomy H 
Wituram K. Grecory, Px.D., Curator | H 
S. H. Cuuss, Assistant Curator 3 
J. Howarp McGrecor, Px.D., Research Associate in 4 
Human Anatomy i 
DIVISION OF ANTHROPOLOGY % 
Cxiark Wisster, Px.D., Curator-in-Chief E 
Anthropology } 
Criark Wissier, Pu.D., Curator a 
Purny E. Gopvparp, Px#.D., Curator in Ethnology 3 
N.C. Nexson, M.L., Associate Curator of Archeology % 
Cuar_es W. Meap, Assistant Curator of Peruvian Arche- 3 
ology ” 
Louis R. Sutiivan, Px.D., Assistant Curator, Physical 
Anthropology 
CriarenceE L. Hay, A.M., Research Associate in Mexican 
and Central American Archeology 
Mito Heiman, D.D.S., Research Associate in Physical 
Anthropology 
Comparative Physiology 4 
Raupx W. Tower, Px.D., Curator . 
Comparative Anatomy 
WituiaM K. Grecory, Px.D., Curator 
J. Howarp McGrecor, Px.D., Research Assoviate 
Human Anatomy 
DIVISION OF EDUCATION AND PUBLICATION 





GerorGce H. SHerwoop, A.M., Curator-in-Chief 
Library and Publications 

Raupxu W. Tower, Px.D., Curator ; : 

Ipa RicHarpson Hoop, A.B., Assistant Librarian 


Public Education 
GeorceE H. Suerwoop, A.M., Curator 
G. Crype Fisuer, Pu.D., Associate Curator 
Ruts Crossy Nostez, B.A., Assistant Curator 
GRacE FisHer Ramsey, Assistant Curator 
Public Health 
CHARLEs-Epwarp Amory WINSLOW, 
Curator ; 
Mary Greia, Assistant 
Natural History Magazine 
HerBert F., Scuowarz, A.M., Editor _ 
A. KaTHERINE Bercer, Assistant Editor 
Apvisory COMMITTEE 


Frepveric A. Lucas, Se.D _, Director 
Rosert C. Murpuy, Pu.D., Assistant to the Di: r 


< 


D.P.H., Hones 


Frank M. Cuapman, Se.D., Curator-in-Chief, Di. 5102 of 
Zodlogy and Zoodgeography f 
W. D. Marruew, Pu.D., Curator-in-Chief, Div ion ° 


Mineralogy and Geology 





NATURAL 
HISTORY 


THE JOURNAL OF THE AMERICAN MUSEUM 


DEVOTED TO NATURAL HISTORY, 
P EXPLORATION, AND THE DEVELOP- 
oe MENT OF PUBLIC EDUCATION 
THROUGH THE MUSEUM 


ials of 


3 


te m 





‘che- 
sical 
ican 


sical 





| - 
= 
Zz 

TR StS eer 


JULY-AUGUST, 1923 


[Published August, 1923) 


VOLUME XXIII, NUMBER 4 


a Copyright, 1923, by The American Museum of Natural History, New York, N. Y 








NATURAL HISTORY 


Vouume XXIII CONTENTS FOR JULY-AUGUST Nansen 4 








ES ee H. E. ANrHoNy 312 
A later-day journey through the Darien, over river courses and through forests traversed by the 
Spanish explorer 
Original illustrations of the region by the author 


Re eee Roy Watpo MINER 325 
The acquisition by the American Museum of a specimen of one of the rarest and most beautiful of 
shells, celebrated in legend and story 
With a full-page illustration in color and several text cuts 


An Old-Time Bone Hunt.............. ...GEORGE BiRD GRINNELL 329 


An account of the expedition undertaken by Prof. O. C. Marsh in 1870 to the then Wild West 
With group photographs of the members of the expedition 


Maximilian’s Travels in the Interior of North America, 1832 to 1834 
VERNON BAILEY 337 


The early journey of a naturalist and ethnologist along the Missouri River into the heart of the Indian 
country 
Reproductions from pictures by the artist, Carl Bodmer, who accompanied the explorer 


a ee GEORGE C. FRASER 344 


The story of the old Ute Ford of the Colorado River, crossed in 1776 by the Spanish fathers, Escalante 
and Dominguez, and nearly a century later by the Mormon pioneer, Hamblin; longa route of maraud- 
ing Indians 

With photographs of the region, taken, with one exception, by the author 


er W. D. Matruew 358 
The Fossil Quarry near Agate, Sioux County, Nebraska 
With photographs of the quarry, specimens it has yielded, and some of the machinery employed in 
lifting the larger blocks 


Seasonal Records of Geological Time............. CHESTER A. REEDs 370 


As noted in annual rings of trees, banded glacial clays, and certain deposits made during periods of 
arid climate 
Illustrated by photographs, a map, and a chart 


David Starr Jordan—Naturalist and Leader of Men....J. T. Nicuots 381 
As portrayed through his work The Days of a Man 
With illustrations derived from this autobiography 


a 387 


Pictures of the aboriginal race of Japan supplied through the courtesy of Dr. John O. Snyder 


Louis Pasteur and His Benefactions to Mankind....Grorce F. Kunz 391 
Exemplified in the centenary exhibition recently held at the American Museum 
With a diagram of the several stages markinz one of Pasteur’s epoch-making experiments, and 
other illustrations bearing upon the exhibition 


Swinging the Net in Southern Florida.......... HERBERT F. Scowarz 397 
The recent field trip made by members of the department of entomology, American Museum, to the 
Royal Palm State Park and other sections of the Peninsula 
Photographs of the jungles and coastal areas of lower Florida taken by Dr. Frank E. Lutz 


ee 106 








Published bimonthly, by the American Museum of Natural History, New York, N. Y. 
Subscription price $3.00 a year. 

Subscriptions should be addressed to George F. Baker, Jr., Treasurer, American Museum 
of Natural History, 77th St. and Central Park West, New York City. 

NATURAL History is sent to all members of the American Museum as one of the privileges of 
membership. 

Entered as second-class matter April 3, 1919, at the Post Office at New York, New Y ork, 
under the Act of August 24, 1912. 


Acceptance for mailing at special rate of postage provided for in Section 1103, Act of 
October 3, 1917, authorized on July 15, 1918. 































: 





J crtnee a heme ih BN 














papper wey 


EERE RAE EE OEE MR TET IRF a eh 


of 





0 
81 
8 
97 
06 
¥ 
1 





8 
7 


> 4 _ 
~ ms 
2 


~ oe 
— ry | 
»_, || e- -;, ant ~ 


Copyrighted 1923 by H. E. Anthon 
THE RIO TUYRA, NOT FAR FROM BOCA DE CUPE 

The Rio Tuyra flows across almost the entire width of the Isthmus of Darien. Its 
headwaters spring from the steep slopes of the Cordillera, which rests upon the Atlantic 
shore, and the combined tributaries discharge into a broad tidal estuary of the Gulf of 
San Miguel. It is the largest river in the Darien, and Balboa must have been in more 0! 
less constant touch with it or its affluents for most of his passage from Atlantic to Pacific. 
Our party ascended the Tuyra to the height of canoe navigation, leaving the waterway a! 
Tapalisa. For all of this distance the river flowed through magnificent tropical jungle 
the overhanging walls of which not infrequently converted our course into a shadow) 

corridor, with bats occasionally flitting ahead alarmed by our approach 
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In the Footsteps of Balboa 


By H. E. 


Assoviate Curator of Mammals of the 


N September 25, 1513, Vasco 
Nufiez de Balboa, climbing to 
the top of a mountain on the 

Isthmus of Darien, discovered the 
Pacific Ocean. Keats, with a fine 
poetic disregard for the actual facts, 
credits Cortez with the discovery but 
draws a thrilling picture of the event 
in the sonnet wherein he writes: 
Then felt I like some watcher of the skies 
When some new planet swims into his ken, 
Or like stout Cortez when with eagle eves 
He stared at the Pacifice—and all his men 
Looked at each other with a wild surmise 
Silent, upon a peak in Darien. 


In the spring of 1915, I was sent by 
the American Museum to take charge 
of an expedition into the Isthmus of 
Darien and had an excellent op- 
portunity to appreciate through per- 
sonal contact the problems that con- 
fronted the intrepid Spanish explorer, 
since the itinerary of our expedition, 
throughout part of its extent at least, 
was in the footsteps of Balboa. 
However, while he crossed from the 
Atlantic to the Pacific, -we entered 
from the Pacific and proceeded in the 
reverse order. Even today the passage 
of the Isthmus of Darien is not to be 
lightly attempted and one who has an 
understanding of these conditions can 
feel only the greatest respect and 


admiration for the hardy band of ex- 
plorers who pushed their way into an 
unknown region, overcame every ob- 
stacle, and won through to their goal. 
In the story of Balboa the reader en- 
counters the best of early Spanish ex- 
ploration and few are the pages marred 
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Western Hemisphere, 


American Museum 


by the blood-thirsty gree. character- 
izing the epics of Cortez and Pizarro. 

Our expedition took launch from the 
harbor of Old Panama for the Tuyra 
River to the southeast. I was accom- 
panied by William B. Richardson, a 
veteran collector who had spent over 
thirty Central and South 
America, and by David 8. Ball from 
the department of birds of the Ameri- 
can Museum. At the outset we dis- 
covered that we had embarked upon a 
journey of surpassing interest. 

The launch was a small one loaded 
to the gunwale with passengers and 
their baggage, so I found it expedient 
to stretch myself out on some of our 
collecting trunks on the deck where I 
was but a foot or two above the luke- 
warm waters of the tropic Pacific, 
which met the launch in a long rounded 
swell. A gentle languorous breeze 
brought off-shore the subtle odors of 


years in 


the dense green jungle, only three or 
four miles to the westward, and when 
night came on, the darkness seemed of 
velvet From the forefoot 
of the launch, twin crests of softly 
hissing flame, bluish white in color, 
spread out in an ever widening V to 
mark our progress through the phos- 
phorescent waters, while every moving 
organism left a similar luminous path. 
Small fish, alarmed at our approach, 
darted to safety at the head of cool 
lambent streaks which seemed to be 
ever pursuing. Tiny bits of marine 
life flashed in the depths and dis- 
appeared astern, while occasionally 
long, sinister shapes that streaked 
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softness. 
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El] Real de Santa Maria, old as age is reckoned in the New World and now living in its 
romantic past, is situated upon the high mud banks of the lower Rio Tuyra. The hot tropical 
sun beats upon the yellowed thatched roofs as the listless life of the community goes on; 
when the tide turns and the brackish current sets toward the sea, crocodiles crawl upon the 


brown shores 


diagonally away from our path with 
the speed of torpedoes told us that the 


launch had surprised sharks on their 


patrol. The most beautiful effects 
were produced when a flying fish would 
break water and take to the air. From 
the black depths would arise a swiftly 
enlarging trail of bright bubbles which 
broke at the surface in frothing fire 
as the fish emerged, and then out over 
the waves his progress could still be 
followed by the falling drops of water, 
magically converted, when they met 
the ocean, into glowing pearls of light. 

Sunrise revealed to us the fact that 
we were entering the Gulf of San 
Miguel, the mouth of the Rio Tuyra, at 
this point about five miles from head- 
land to headland. It was on the 
lower reaches of this river and in this 
gulf that Balboa encountered much 
hardship when, after descending the 


mountains, he drew near to the ocean 
he had discovered. The Spaniards in 
exploring the gulf, which Balboa called 
the Gulf of San Miguel because he had 
discovered it on September 29, the 
day of Saint Michael, were over- 
whelmed by a sudden storm and 
forced to seek refuge on a tiny island. 
Eventually they reached the main- 
land but only after trying adventures. 

Up the Tuyra our launch ran for 
some hours, stopping to land passen- 
gers or cargo at little native villages o! 
thatched huts. In the afternoon of the 
second day, after ascending the Tuyra 
almost to the head of tidewater and 
seeing it narrow from a stream several 
miles in width to one about one hun- 
dred yards across, we tied up at | 
Real de Santa Maria, situated at th: 
junction of the Rio Pirre with the Ric 
Tuyra. If space permitted, the histor 
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of El Real would be well worth relating 
in detail, for it was the principal 
stronghold of the Spaniards in the 
Darien for many years, serving as a 
base for the operation of the rich mines 
at Mount Pirre. It was attacked by 
the English on several occasions, once 
by a fleet of English vessels which 
sailed up the Tuyra from the Pacific. 
Two days by canoe up the rapidly 
narrowing river brought us to Boca de 
Cupe, a smaller settlement than El 
Real and now used as a base for 
present-day operations at the Pirre 
mines. Here our equipment was divided 
and part of it stored for future use, 
while the remainder was taken to the 
head of canoe navigation at Tapalisa. 

On the night of our arrival at Boca 
de Cupe we were the guests at dinner 
of the principal Chinese merchant. He 








IN THE FOOTSTEPS OF BALBOA 315 


gave us a very appetizing meal and 
one that was greatly relished after 
the snatches of food eaten in the canoes. 
I had seen many chickens running 
about his yard and so was prepared for 
the chicken stew which was the piéce 
de resistance of the meal. Near the 
close of the repast, during which I 
had been so preoccupied in listening to 
what our host had to say that I had 
paid little detailed attention to my 
plate, eating what was before me, I 
turned over a chicken leg for the 
meat remaining on it and discovered 
that the foot which was still attached 
had five claws; then I realized that I 
had eaten my first iguana. The iguana, 
a huge lizard, sometimes called the 
“chicken of the tropics,’ reaches in 
this region a length of six or seven feet. 
The Spaniards of Balboa’s day had 
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lhe native dugout. or cayuca, is an admirable craft for the streams of the Darien. It 
would, perhaps, be exaggeration to say that the natives can run them over grass wet witha 
heavy dew, but they can work them upstream against a current seemingly navigable only to 


fat-bottomed ducks or shallow-draft eels 
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also learned to eat iguanas and even 
crocodiles, which finally they came to 
esteem as a delicacy, although at first 
they felt repugnance toward them. 
Another two days of paddling and 
poling from the Boca de Cupe, and we 
reached our final base of operations, 
Tapalisa, at the western foot of the 
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Our guide to the deserted village of Tacar- 


cuna was a sturdy Indian. He was accom- 
panied by his son, who hid part of his pack 
the last day when he was tired of carrving it 


Cordillera. This last bit of canoe 
travel was up streams which had be- 
come so shallow and swift that only 
expert river men such as our natives 
could have navigated them at all. 
The canoe of this region is dug out of a 
single tree trunk and has a long flat 
platform at bow and stern upon which 
the canoe men stand to use their poles 
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when working upstream against swift 
water. Thrusting their stout poles into 
the stream bed, the men walk toward 
the stern, forcing the canoe upstream 
under their feet. Then one or two of 
their number hold the dugout station- 
ary while the other polers move for- 
ward for a new hold. A large dugout 
may be thirty feet or more in length 
and may be poled by three or four men, 
who can drive it against swift water 
over an incredibly shallow channel. 
Mr. Ball and I left Richardson at 
the base camp, Tapalisa, and struck 
eastward for the crest of the Cordillera 
and the highest mount of the Isthmus 
of Darien, Mt. Tacareuna.' We had 
been made most welcome by the 
Indians at Tapalisa, who gave us a 
large hut. After a consultation with 
the head man we had arranged for a 
guide and packers to carry our outfit. 
These Indians have many interesting 
customs and, because they frequently 
come into contact with the Spaniards 
from down river, have adopted many 
of the conveniences of civilization. I 
had no sooner arrived at Tapalisa and 
been received as a guest in the hut of 
the largest land owner there than he 
brought me a clock with the request 
that I make it run. Considering what 
might have happened to it, I feared 
that this might be a pretty tall order, 
but was relieved to find that a liberal 
dose of kerosene was the only tonic 
needed, for no sooner was this applied 
than the clock began ticking steadily 
and, since it was a German-made 
affair with fancy trimmings, thence- 
forth played a music-box tune regularly 


'\Dr. Thomas Barbour, in a recent article in the 
Geographical Review of the American Geographical 
Society, calls attention to the spelling of the name of 
this mountain, which he gives as Tatarcuna, without 
citing his authority. As this spelling has not be 
seen on any map consulted by me, and following tle 
pronunciation of the name given by the natives them- 
selves, I have adhered to the spelling Tacarcuna 
published in papers of the American Museum and 
the National Museum 
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At the last house on the river our packers assembled for the climb over the Cordillera. 
Spaniards, Indians, Negroes, and a dog or two made up the party, which required three days to 


cut a trail to Tacarcuna 
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The huts of the Indians are constructed upon simple lines. The fastenings are all made 
with lianas or strips of bark and the walls are far from tight. The thatching, of plantain or 
palm leaves, keeps the rain out and the interior is dark and cool. The floor is of earth and the 
kitchen is where the fire is built; all about are piled wooden dishes, gourd receptacles, crude 
seats or benches, and baskets made of palm leaves. Dogs slink about underfoot, while above, 
tame parrots keep toa post of vantage, or demure parrokeets nod at one another as they tread 
sideways along the paling of the walls 
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One of the very characteristic birds of the Darien is the hang-nest or cacique, also called 
oropendula, a large, dark brown bird with bright yellow feathers in the wing and tail. The 
oropendula builds long, hanging nests and is sociable in its nature, many individuals living in 


the same tree 


at twelve o’clock midday and mid- 
night. I also saw a sewing machine in 
the corner of the hut. 

What a contrast these conveniences 
represented to the condition found by 
Balboa when he passed from tribe to 
tribe! He, too, made some friends 
among the Indians, but had he shown 
them a music-box clock, the whole 
village would probably have rushed to 
the jungle for safety when the thing 
struck. However, at Tapalisa we left 
the last vestige of civilization behind 
and advanced into the primitive jungle. 

We had a party of ten Indians, 
Negroes, and Spaniards, and the 
packs, made up to weigh from fifty to 
sixty pounds, were carried high up on 


the neck and shoulders of the porters. 
At first the traveling was easy and 
over a good trail, which crossed the last 
level approach to the mountains. 
Finally we began to climb the slopes, 
the trail disappeared, and two men 
were detailed to go in advance with 
long brush knives, or machetes, and 
clear a path. We were in a splendid 
tropical jungle where luxuriant vegeta- 
tion ran riot and -where trails are 
overgrown a week after they are cut. 
Tall trees towered upward, overhung 
by vines and lianas draped in coils 
and festoons, while nearer to the 
ground the vagrant rays of sunlight 
which filtered through the mosaic otf 
leaves above were trapped by an end- 
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less variety of shrub, palm, or fern. 
Orchids, bromeliads, mosses, and ferns 
grew along the limbs in crowded array, 
and moisture dripped unceasingly. 
Several times daily, short, violent, rain 
squalls swept the wooded slopes, pelting 
the foliage with a roar like a cataract. 

Grotesque toucans with ungainly, 
painted bills, leaned forward from 
moss-enveloped boughs to yelp a dis- 
cordant welcome; macaws flew by in 
pairs, shattering the quiet of the green 
forest below them by raucous, strident 
cries; parrots and parrakeets furnished 
the lighter motif in the jungle chorus 
when the diapason of the black howl- 
ing monkeys heralded the onrushing 
storms; while solemn-faced marmosets 
peered cautiously through the protect- 
ing foliage, their wrinkled visages 
startlingly like those of diminutive 
old men. We shot parrots and guans 
as opportunity presented and ate them 
at nightfall. The reputation of the 
parrot for longevity was well substan- 
tiated by some of those we tried to eat, 
for prodigious boiling made no impres- 
sion upon them. Once we surprised a 
small herd of peccaries, the little wild 
pig of the Americas, the animal which 
occasioned so much wonder among the 
Spaniards, who thought that its dorsal 
gland was its navel and consequently 
the beast was in part bottom-side-up. 

Three days were required to reach 
the old deserted Indian village of 
Tacareuna, three long, hard days of 
climbing and trail-making, days during 
which because of the dense vegetation 
we could seldom see more than thirty 
or forty yards from the spot where we 
stood. Only two or three times were we 
able to see through the forest fringing 
a ridge and to obtain a glimpse of the 
distant terrain. Long ascents were 
iiade, only to be lost when a valley had 
to be crossed: and the close, humid 
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atmosphere made us feel as if we were 
in a Turkish bath. 

How well I could appreciate what 
such travel must have meant to Bal- 
boa and his companions! Forced by 
the hostility of the natives to wear 
some sort of armor, the Spaniards 
were compelled to travel at a great 
disadvantage. They early abandoned 
their armor of steel, replacing it by: 
protection of quilted cotton, which, 
although effective against New World 
weapons, must, nevertheless, have been 
very hampering onamarch. The ticks, 
which infest the jungle and _ nearly 
drove us frantic, must have been a 
terrible scourge to Balboa’s party, 
especially when they crawled beneath 
the armor. These miserable creatures 
hung upon the foliage in such numbers 
that one brushed off dozens of them in 
passing, and once upon the favorable 
background of our Negro cook’s arm 
I saw a cluster of hundreds, which had 
dropped from a thicket of cane. Later 
on, one of our party was so seriously 
infected on the leg by tick bites that 
grave consequences were only nar- 
rowly avoided, and this notwithstand- 
ing the fact that we had a well stocked 
kit of modern antiseptics. The Span- 
iards knew of only one or two ways to 
combat infection ; their chief reliance was 
a probe of the spot with a red-hot iron. 

At the village of Tacarcuna we lived 
in a deserted Indian hut on the head- 
waters of the Rio Tapalisa, about 2500 
feet elevation. Here we were in a 
region as wild as it was the day Balboa 
crossed the isthmus and through just 
such country as this he must have 
passed, although probably a little to 
the north of where we were. We had a 
variety of interesting experiences at 
this spot, not the least being the un- 
expected arrival of an Indian family 
who claimed to be the owners of the 
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hut and of the deserted garden area we 
had been ravaging. A state of mutual 
distrust and armed neutrality pre- 
vailed for several days until a party of 
our packers from Tapalisa arrived and 
among them one who could speak the 
tongue of the old Indian who was the 





The interior of our hut at Tacarcuna 
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though the leaves dripped moisture 
with dismal regularity, it was very 
difficult to locate a spring or running 
water where a camp could be made. 
The historians note that this scarcity 
of water worked great hardship upon 
Balboa and is all the more surprising 
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The natives sleep in hammocks, which are slung up 


out of the way during the day. A balcony, extending over about one quarter of the floor space 
wasreached by aladder made of a notched pole (the leaning pole just to the left of the hammock 


owner of the hut. This old Indian 
had never seen a white man, spoke no 
Spanish, and was so distrustful that he 
was in constant fear lest we poison him. 

Our last camp to the eastward was 
made on the Atlantic slope of the 
Cordillera. All of the higher mountain 
country was uninhabited and was 
almost untraversed by trails.4 Al- 





because the Darien is a region of 
excessive rainfall. The cause of this 
scarcity is the fact that the rain sink: 
into the earth very rapidly and is 
drained off from the steep mountains 
resulting in a lack of surface water 

I climbed Mt. Tacarcuna, whic! 
reaches an elevation of about 560! 
feet, and secured a superb view of th: 
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Cordillera about me before the ever- 
present clouds swirled up from below 
and obscured the landscape. From Mt. 
Tacarcuna I was unable to see either 
ocean, although the Atlantic and 
possibly the Pacific would have lain 
within the range of vision had the 
atmospheric conditions not been those 
of the humid tropics. Mile upon mile 
of jungle stretched out in every direc- 
tion, a veritable sea of green foliage 
that flowed over each ridge and down 
into the valleys with nowhere a spot 
of earth showing through. It was 
quiet on the peak itself, which is 
conical in shape and stands detached 
by its elevation from the surrounding 
slopes. From the forests far below 
occasional cries of birds or mammals 
were well nigh muted by the distance, 
but the sonorous roaring of the black 
howling monkeys nevertheless rolled 
up to me from some remote band like 
the far-off mutter of sullen surf. It 
was a picture to fire the imagination 
of any one, and to the Spanish ex- 
plorers the sight of such an extent of 
new and unexplored leagues must 
have played no small part in strength- 
ening their resolve. 

From some similar peak Balboa must 
have glimpsed the Pacific, but as to 
just which peak it was, history is not 
clear. While in Panama I heard it 
said that the famous peak is Mt. Pirre, 
but Pirre lies in the wrong quarter of 
the compass and Balboa must have 
approached the Rio Tuyra and the 
Gulf of San Miguel along the north 
hank of the river. At any event, Ban- 
croft tells us of the clear morning when 
Balboa and his men fought their way 
to the summit of an eminence which 
dominated the terrain. The soldiers 
hacked a path with their sabers through 
a tough growth of shrubbery, and it is 
interesting to note that the hardest 


wood I encountered on the entire 
isthmus was the gnarled shrubbery 
that clothed the upper limits of Mt. 
Tacareuna. To the Spaniards, Ban- 
croft goes on to say, in these “terraces 
of living green, sportive with iridescent 
light and shade . visions of the 
mighty future appeared pictured on the 
cerulean heights, visions of populous 
cities, of fleets and armies, of lands 
teeming with wealth and industry.” 

During our stay in camp on the 
crest of the Cordillera we experienced 
one of the phenomena of the region 
which may well have caused misgivings 
to the first explorers of the isthmus. 
About noon one day a severe earth- 
quake passed through the heart of the 
mountain range. The ground moved 
and trembled, there was a deep sub- 
terranean rumbling like distant thun- 
der, the trees quivered, and dead twigs 
broke off and fell to the ground, while 
throughout the forests the howling 
monkeys voiced audible protest. 

One day Mr. Ball had gone farther 
than usual to the eastward and from a 
favored spot, whence he could com- 
mand a view toward the Atlantic, he 
believed he had seen in the uncertain 
distance a large body of water. Sev- 
eral days later I, too, visited this spot, 
hoping to have a clear afternoon and 
to secure a picture if possible. Climb- 
ing a tree and looking out over the 
intervening forest I saw a series of 
steeply descending terraces, jungle- 
clothed, a wide expanse of apparently 
level, densely forested plain, and then 
a silver sheet of water that met the 
sky at the horizon. The atmosphere 
was saturated with moisture, however, 
and distance made the view hazy, but 
there could be little doubt that I was 
looking upon Atlantic waters. As I 
was returning toward camp, I found 
that I had misjudged time and distance 
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Above all the other ridges and peaks Mt. Tacarcuna stands as a rounded cone, 

and up to its very summit and flowing over it stretches the green jungle. From such an 
eminence Balboa beheld the inspiring spectacle of the far-extending Pacific 


and faced the prospect of spending the there was no trail, and very soon ws 
night in the jungle. In my haste I completely off my course. It was son 
took the wrong ridge at a place where consolation to my sense of wooderaft t: 
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On rare occasions it was possible to glimpse a distant scene through the foliage that screened 


the higher ridges. 


Once, when a tree was climbed, a view was had of the Atlantic, far off and 


five thousand feet below, dim and hazy on the horizon 


reflect that it was not I but the trail 
that was lost, but the final result was 
the same. Sundown found me on a 
ridge miles from camp and I hoped that 
the night would not see any of the 
torrential downpours so prevalent in 
these mountains. Wood in abundance 
was to be had but all so damp that 
fire-making promised little success. 
With seraps of paper from my hunting 
jacket, using the driest of the dead 
wood I could find and blowing care- 
fully upon the tiny flame that sprang 
up, I made three unsuccessful attempts 
that left me half-stifled by acrid wood 
smoke. I tried to sleep on the damp 
ground in my sweat-drenched clothes, 
but finally in desperation made one 
more attempt to kindle a fire. This 
time the blaze caught, wood piled 
about the margins of the flame dried 


out, and I kept a warm fire going until 
Far off, toward camp, I could 
hear the old muzzle-loader of Pedro, 
my cook and camp tender, booming at 
intervals, as the faithful fellow ex- 
plored the trail near the tent; but I 
made no attempt to cross the pathless 
jungle to him or to attract him to me 
by firing my gun, since such travel 
would be hopeless at night. A tinamou 
I had shot during the afternoon made a 
very acceptable meal when_ boiled 
before the fire; no rain marred the 
night; nor did the wind rise to make 
falling trees and boughs a 


dawn. 


menace. 
Svon after sunrise I met Pedro near the 
trail and came into camp for breakfast. 

Many incidents occurred during the 
period of our stay in the Darien that 
threw a side light on the accounts of 
the early explorers: storms that lasted 
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for days, when the water fell in tor- 
rents; high winds, when trees went 
down right and left throughout the 
jungle, and among them several that 
stood about the tent; days when the 
fine mists drove through the trees and 
transformed noonday into gloomy twi- 
light and we had to work by candle 
light; times when provisions ran low, 
when the jungle yielded practically 
nothing to eat; strange calls at night 
in the forest, which the natives could 
not identify; frogs that barked like 
shaggy mastiffs; vampire bats that bit 
exposed ears or toes; and other things 
that might seem commonplace today 
but must have been marvelous to be- 
hold for the early Spaniards. 
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The hardships that were experienced 
by Balboa and his men, the courage 
they required to face the terrors of a 
new and unknown land, the fortitude 
they displayed in meeting 
insects, and countless discomforts, the 


fever, 


initiative they showed in solving new 
problems as they arose, and finally the 
efforts of Balboa to make friends of the 
Indians wherever they would accept 
friendship—all have united to make 
Balboa my favorite among the New 
World Spanish and the 
glimpses I have had into present-day 
conditions in the Darien have con- 
vinced me that this explorer is well 
worthy of all the credit that can be 
given him. 


explorers, 
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Gatun Lake at Sunrise-—What a contrast exists between the man-made lake at Gatun, 
where palatial steamers pass over the ancient jungle submerged beneath eighty feet of wate! 
and the Isthmus of Balboa’s time when the weary soldiers dragged their feet through tangle«| 


wilderness and at night often had little assurance that they would see the next day’s sun aris’ 











“THE GLORY OF THE SEA’’ 


(Conus gloria-maris) 


Natural size 
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The “Glory of the Sea” 


By ROY WALDO MINER 


Curator of Lower Invertebrates, American Museum 


URING the year 1838, Hugh 
Cuming, the great British 
conchologist of that time, while 

collecting on a Philippine coral reef, 
chanced upon three specimens of the 
rare and beautiful mollusk known as 
the Conus gloria-maris, or the “Glory 
of the Sea.”” A few weeks later, so the 
story runs, the reef was destroyed by an 
earthquake and tidal wave, and though 
the region was systematically searched, 
no more specimens were located. In 
fact, since that time, no one has seen, 
so far as our information goes, a living 
example of this species. The shell was 
found at various times before that date, 
and was known to collectors as early as 
1758, but even then was considered to 
be the rarest and most desirable of 
acquisitions and was consequently 
much sought after. Only twelve to 
fourteen specimens are represented 
today in collections, and not more than 
half of this number are perfect. 

Hence the American Museum con- 
siders itself fortunate to have secured 
a fine and richly colored specimen of 
this shell, which has recently been placed 
on publicexhibition. It isillustrated by 
the aecompanying colored plate, which 
gives a faint idea of the delicate trac- 
ery of its pattern and the rich beauty 
of its coloration. 

The shell itself is practically five 
inches in length, and like its immediate 
relatives is conical, but in this species 
the unusually slender and graceful 
proportions and tapering spire suggest 
an unfolding rosebud. The ground 
color is pale ivory, overlaid with a 
mosaic of thousands of triangular 
figures ranging from an eighth of an 





inch to an almost 


microscopic size, 
practically defying reproduction by the 


lithographer. These triangles are out- 
lined in chrome yellow or deep chest- 
nut brown. Three broad spiral bands 
of orange encircle the body whorl 
beneath this fretted pattern, adding 
richness to the color scheme. One 
must see the shell itself to appreciate 
this and sense the porcelain luster that 
in certain lights suffuses it with a faint 
rosy sheen. 

As mentioned above, Cuming’s speci- 
mens came from the Philippines. The 
reef where he found them was located 
off Jacna on the island of Bohol. Other 
examples collected earlier are recorded 
from the island of Ceram in the Moluc- 
cas, and the label accompanying the 
specimen in the American Museum 
ascribes it to the latter group. The 
range is therefore very limited and the 
species is doubtless practically extinet. 

The gloria-maris was famous among 
the Dutch collectors of the eighteenth 
century, and a number of traditions 
have grown up around it. The great 
collector Hwass owned a fine example, 
and when another was put up at auc- 
tion, he bid it in for a large sum and 
then crushed it under his heel, exclaim- 
ing, ‘‘Now I possess the only specimen 
in the world!”’ 

The shells of the family Conidae, to 
which the gloria-maris belongs, are 
readily recognized by their character- 
istic conical shape. They are noted for 
their striking and variable coloration 
and hence are much sought after by 
collectors. Many species are of wide- 
spread occurrence throughout the trop- 
ical seas of the world, but the shells of 
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this family are especially abundant 
and diversified in the Pacific and Indian 
oceans. One species occurs in the 
Mediterranean. 

found in the 
neighborhood of coral reefs, where their 
rich hues rival the brillianey of reef- 
fishes, corals, and sea-fans. Here they 
lurk in hidden crevices whence they 
emerge to attack their prey, which 
consists largely of other mollusks. For 


The cones are often 


this purpose they possess a most effec- 
tive weapon concealed in a proboscis, 
which projects forward and 
bles a conical snout. The mouth is 
located at the end of this organ, and in 
the cones is furnished with a bundle of 
about sixty extremely sharp barbed 
teeth, set in pairs in a fleshy tube. 
These are used for biting the prey 
or as a drill to penetrate its shell. 
Other carnivorous mollusks differ from 
the cones in having their numerous 


resem- 


small teeth set in rows on a “lingual 
ribbon,” which is pulled back and forth 
like a belt over a pulley to permit a 
rasplike action. 

At least three species among the 
cones, namely, the cloth-of-gold cone 
(Conus textile), the brunette 
(Conus aulicus), and the tulip cone 
(Conus tulipa), are notorious for their 
poisonous bite, and probably all the 
members of the family are more or less 
venomous. as the teeth have a hollow 


cone 
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The textile cone is one of 
the commonest and hand- 
somest of the cone shells. 
The breathing siphon, which 
is brightly colored, extends 
upward from the shell open- 
ing. The proboscis is con- 
ical and extends forward 
between the sensory tenta- 
cles, which also bear the 
eves. The proboscis con- 
tains two bundles of poison 
teeth. (Natural size; after 
Lydekker) 


tube or duct which leads from a gland 
that apparently secretes poison. There 
are a number of instances on record 
that the above-mentioned 
species are dangerous to handle. Mr. 
Arthur Adams, in the Narrative of the 
Voyage of the Samarang, relates as 


showing 


follows: 

“The animal of Conus aulicus has 
the proboscis beautifully varied with 
red and white, and there is a square and 
very minute operculum on the dorsal 








One of the sixty or more poison teeth from 
Conus imperialis, There is a poison gland in 
the base of each tooth from which a «uct 
leads to the tip. The tip is furnished also with 
one or two barbs. The figure is enlarged 
about fifty-five’diameters. (After A. H. Cocke 
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surface of the hinder part of the foot. 
Its bite produces a venomed wound, 
accompanied by acute pain, and mak- 
ing a small, deep, triangular mark, 
which is sueceeded by a watery vesicle. 
At the little island of Meyo, one of the 
Moluceas, near Ternate, Sir Edward 
Belcher was bitten by one of these 
Cones, which suddenly exserted its 
proboscis as he took it out of the water 
with his hand, and he compared the 
sensation he experienced to that pro- 
duced by the burning of phosphorus 
under the skin. The instrument which 
inflicted the wound, in this instance, I 
conceive, must have been the tongue, 
which in these mollusks is long, and 
armed with two ranges of sharp- 
pointed teeth.” 

It is said by the natives of certain Pa- 
cific Islands, that Conus textile throws its 
poison from a distance of several inches. 

Certain harmless, herbivorous mol- 
lusks of quite a different family, the 
Strombide, apparently mimic the poi- 
sonous cones and are thus literally 
protected by sailing, or rather crawling, 
under false colors. At least Strombus 
mauritianus closely resembles Conus 
janus in shape and color pattern. 

The American Museum possesses an 
unusually fine collection of cone shells, 
many of which were originally in the 
Jay and Steward collections. Among 
them are many beautiful and inter- 
esting, as well as rare, specimens. For 
example, there is the record specimen 
of the largest known cone (Conus pro- 
methcus), which measures nine inches 
in length. One of the most beautiful 
species is the rhododendron cone (Conus 
rhododendron). 

The Conus gloria-maris, however, is 
now the most highly prized of all the 
cones in the Museum. It is planned to 
exhibit this shell in such a manner as 
to give it special prominence. 


THE “GLORY OF 





THE SEA” 





These two shells from the island of Mauri- 
tius illustrate the theory of mimicry in 
animals. The specimen to the right is Conus 


Janus, a species known to be poisonous. To 


to the left is Strombus mauritianus, belonging 
to quite a different family, the members of 
which are never poisonous. The shape of the 
shell in most species of this family differs 
considerably from that of Conus. The species 
illustrated, however, is closely similar in 
shape to the Conus, so that from a superficial 
examination it could easily be mistaken for 
one. As the two species are found in the 
same locality, it is supposed that the harm- 
less species is protected from enemies by its 
resemblance to its poisonous neighbor 


Through the courtesy of Mrs. F. A. 
Constable of this city we are able to 
present in this article a photograph of 
another specimen of Conus gloria- 
maris, which was acquired by her late 
husband while building up the im- 
portant private collection associated 
with his name. This specimen, while 
not so large or so brightly colored as 
that in the American Museum, is 
nevertheless beautifully proportioned, 
with an unusually perfect spire. 

The Museum specimen, the Con- 
stable specimen, and another belonging 
to Mr. A. L. Ward of Shelbyville, 
Illinois, are the only examples of this 
species in the United States known to 
the writer. The Museum specimen 
was obtained from Mr. Walter F. Webb 
of Rochester, and formerly belonged to 
the noted collection gathered by the 
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This beautiful specimen of Conus gloria- 
maris is in the collection of Mrs. F. A. 
Constable. The unworn spire is practically 
perfect. This specimen, the one in the Amer- 
ican Museum, and a specimen owned by Mr. 
A. L. Ward of Shelbyville, Illinois, are the 
only three specimens that, so far as is known, 
exist in American collections. The illustra- 
tion is natural size 
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late Mrs. S. L. Williams of Chicago. 
She obtained it from Mr. Hugh C. 
Fulton of London, England, who 
secured it from the collection of the 
late Dr. James Cox of Australia. Its 
previous history is unknown, but as the 
latest recorded find was that of Hugh 
Cuming, in 1838, as mentioned above, 
it must antedate that year, and may 
sasily have been collected by some 
Dutch trader in the eighteenth century. 
Three of the specimens in European 
collections the British Mu- 
seum, one is in the Amsterdam Mu- 
seum, and one, it is said, is in the col- 
lection formerly belonging to the King 
of Portugal. Still another specimen is 
accredited to the Melbourne (Austra- 
lia) Museum. Perhaps four or five 
others are in the hands of private 
collectors. 

Rarity in living forms is often the 
result of the practical extinction of a 
group. Hence this species doubtless 
represents the surviving remnant of a 
vanished life, standing in somewhat 
the same relation to shells as the great 
auk and Labrador duck stand to birds 
and the okapi to mammals. Such 
records are often lost to science by 
being retained in private collections, 
while if placed in a large museum they 
are permanently preserved. To the 
popular mind the rare and the beau- 
tiful always make their appeal, and 
in the case of the “Glory of the 
Sea,’”’ the eagerness with which it has 
been sought for the greater part of two 
centuries among the Spice Islands of 
the Far East has imbued the shell with 
a legendary charm such as now and 
then brings romance and color into the 
dry atmosphere of scientific records. 
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Prof. O. C. Marsh and members of his expedition in the field near Fort Bridger, Wyoming. 
Standing (left to right): Dr. Thomas Carter, J. W. Griswold. H. B. Sargent, G. B. 
Grinnell, C. W. Betts, O. C. Marsh, C. T. Ballard, J. R. Nicholson, J. MM. Russell. Sitting: 
Eli Whitney, A. H. Ewing, H. Ziegler, and Bill, the cook 


An Old-Time Bone Hunt 


AN ACCOUNT OF THE EXPEDITION UNDERTAKEN BY 
PROF. 0. C. MARSH IN 1870 TO THE THEN WILD WEST 


By GEORGE BIRD GRINNELL 


N the spring of the year 1870 it When I heard of the proposed expedi- 
became known to members of the — tion by Professor Marsh, I determined 
senior class at Yale that Prof. O.C. that, if possible, I would accompany it, 

Marsh contemplated making a geo- but | felt that I had no qualification 
logical expedition to the Far West, for for a position on such an expedition. 
the purpose of collecting vertebrate However, after much pondering I 
‘ossils. Marsh, although then profes- mustered up courage, called on Profes- 
sor of paleontology at Yale, did not sor Marsh, and asked if I could in any 
conduct courses and was personally way attach myself to his party. I 
known to few undergraduates. The found him far less formidable than I 
students knew little about paleon- had feared. He said that he would 
tology and were not greatly interested consider my application, and later 

n geology. ‘told me that he would be glad to have 
From boyhood I had read the books me go. He discussed: with me the 

i Capt. Mayne Reid, which told of composition of the party, and after a 

the western country in the forties, little it developed that I was the only 
and that country and its wildness had member as vet chosen. His consulta- 
taken strong hold on my imagination. tions with me enabled me to suggest 
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to him names of men I knew well and 
whom I wished to be of the party. 

Marsh was possessed cf considerable 
means and had a wide acquaintance. 
He had interested General P. H. Sheri- 
dan in his project and from him had 
obtained orders directed to military 
posts in the West to provide the party 
with transportation and escorts needed 
in passing through dangerous Indian 
country. Besides that, some well-to-do 
business men had contributed funds to 
defray the expenses of the trip, and 
I have always suspected that some of 
these, being railroad men, had given 
Marsh either free transportation for his 
party or at least rates much lower than 
those usually in force. 

In the light of later events the per- 
sonnel of the expedition is more or less 
interesting. Among its members were 
James W. Wadsworth (the father of 
the present senator from New York) 
who left Yale in 1864 to join the 
Union forces and who subsequently 
for twenty years represented one of 
the districts of northern New York in 
Congress; C. McC. Reeve, who later 
did good service in many directions for 
his fellow men, was a general in the 
Spanish War, and served effectively in 
the Philippines; Eli Whitney and 
Henry B. Sargent, who in later years 
were members of the corporation of 
Yale University; J. R. Nicholson, 
who subsequently served as chancellor 
of the State of Delaware; and a 
number of others, who became success- 
ful business men. All these finally 
left New Haven, June 30, on their start 
for a west that was then actually wild. 
Probably none of them except the 
leader had any motive for going other 
than the hope of adventure with wild 
game or wild Indians. 

Except through what they had read 
Professor Marsh and his party knew 
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nothing about the West. It was an 
entirely innocent party of “ pilgrims,”’ 
starting out to face dangers of which 
they were wholly ignorant. At this 
time the Sioux and Cheyenne Indians 
occupied the country of western Ne- 
braska and that to the north and north- 
west, and they objected strongly to the 
passage of people through their terri- 
tory, and when they could do so—that 
is, when they believed they had the 
advantage,—attacked such parties. 

We crossed the Missouri River in 
one of the old-fashioned stern-wheel 
ferry boats and spent a day or two in 
Omaha, where some of us tried our 
rifles, which up to then we had not 
fired, at targets in what is now the 
fashionable residential section of the 
town, but which was then bare—and, 
of course, uncultivated—prairie. Pro- 
fessor Marsh and Jim Wadsworth went 
on ahead to Fort McPherson on the 
Platte River, then the headquarters 
of the Fifth Cavalry, where General 
Emory was in command. The rest of 
us followed a day or two later. 

The day we reached the post a party 
of two or three antelope hunters out 
from the fort had been attacked by a 
dozen Indians who had swooped down 
upon them. One of the Indians, bear- 
ing in mind the injunction often given 
him by his elders that it is no disgrace 
to be killed in battle, rode up close 
to one of the antelope hunters and sent 
an arrow through his arm. The 
hunter responded with a well-directed 
rifle ball and the Indian rode away, 
falling from his horse before he got 
out of sight, whereupon the antelope 
hunters returned to the post. 

A troop of cavalry sent out to over- 
take the Indians, of course failed in 
their purpose but found the dead 
Indian boy, wrapped in his buffalo 
robe, on top of a hill near where he had 
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fallen. William IF. Cody—Buffalo 
Bill,—who was then post guide at Fort 
McPherson, brought in the boy’s moc- 
casins and some trinkets taken from 
the body, at which the newcomers 
from New Haven stared in wonder. 

Professor Marsh had arranged that 
we should go first from Fort MePher- 
son tothe Loup Fork River to the north, 
where, it was understood, there were 
late Tertiary fossil beds of considerable 
interest. A troop of cavalry was to 
accompany us as escort, with six army 
wagons to carry the provisions and 
supplies, including tents, blankets, and 
ammunition. 

The young men from the East, some 
of whom had never mounted a horse, 
were taken out to the corral near the 
post stables and there were introduced 
to a lot of Indian ponies captured from 
the Cheyennes the previous autumn at 
the Battle of Summit Springs. Major 
Frank North with two of his Pawnee 
Indian scouts had taken part in that 
fight and they chose for us the gentlest 
mounts. 

We crossed the Platte River and, 
led by Major North and his Pawnees, 
started north through the desolate 
sand hills toward the hoped-for river. 
No one in the outfit, excepting the 
Pawnee Indians, had ever before been 
through the country, but by keeping 
north we could not fail to strike the 
Loup River. The sand hills were not 
high but they were very steep, and the 
sand was deep, making the pulling 
hard for the teams. Major North, 
riding ahead, selected the easiest way 
for the wagons, while still ahead of him 
the Indian scouts went forward and 
from the tops of the highest hills peered 
through the grass to see whether 
enemies could be discerned. 

The country to be passed over was 
dangerous, for at any time one might 
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meet parties of Sioux Indians, who 
would certainly attack us if they felt 
that they could safely do so. We were 
blissfully ignorant of all this and sup- 
posed that because we saw no Indians, 
there were none about and that there 
was no danger. 

Perhaps none of the eastern members 
of the party had ever before been very 
far out of sight of a house, and none 
could understand the possible danger 
of the situation, because all the sur- 
roundings were something entirely 
outside of their experience. The first 
day’s march was long, monotonous, 
and hot, and there was no water to 
drink. the young 
imagined that they were perishing from 
thirst and that they must have a drink 
of cold water. 

At the end of the long day’s march 
one of the soldiers, hot, thirsty, and 
utterly weary, was heard to exclaim, 
“What did God Almighty make such a 
country for?” To which one of his 
companions made the reply that “‘God 
Almighty made the country good 
enough, but it’s this infernal geology 
that the professor talks about that has 
spoiled it all!’ 

Just before dark, water was found and 
we camped for our first night out of 
doors. That night at the camp fire 
Professor Marsh talked to us and to an 
audience of soldiers about the geo- 
logical changes that had taken place 
here in past ages and about the dis- 
coveries of unknown animals that he 
hoped to make. Buffalo Bill, who had 
ridden out with us for the first day’s 
march, was an interested auditor and 
was disposed to think that the professor 
was trying to see how much he could 
make his hearers believe of the storie= 
he told them. 

The hot, waterless marches continued 
and two or three days satisfied the 
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young men that they had seen quite 
enough of Nebraska. 
journey went on, they became more 
accustomed to the situation—to the 
heat, to the lack of shade, and to the 
absence of water—and began to take 
an interest in the country. Every day 
Major North took ahead with him one 
of the young men, whom he permitted 
to shoot at the antelope. No member 
of the party killed anything, which is 
not surprising in view of the fact that 
none of us knew anything of hunting 
or rifle shooting, or of the arms we 
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were using. 

At last we reached the Loup Fork, 
not without some alarms of Indians, for 
from time to time columns of smoke 
were seen,—signals indicating that the 
Sioux were communicating with one 
another. It was even said that an 
Indian had been seen watching the 
outfit from a distant hill. 

The Loup River flows through a val- 
ley far below the general level of the 
prairie, and into this valley open many 
cafons, narrow and wide, in the sides 
of which were seen the strata of an 
ancient lake bottom through which the 
water had cut. There were many ex- 
of the so-called 
terres, and in these bare clay surfaces 
fossil bones were found. The escort 
made short marches up the river, and 
the easterners, with a small guard of 
soldiers to act as lookouts, devoted 
themselves to bone hunting. After a 
little while the soldiers became as 
interested in collecting fossils as the 
inembers of the party, and brought in 
many specimens. As they gained 
experience, some of them became quite 
skillful collectors. 

The region then examined was of 
late Tertiary age and gave us many 
Pliocene mammals—horses, camels, 
and other vertebrates—which tended 
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to throw light on various problems 
more fully elucidated by recent  in- 
vestigations. 

The country was full of game, ante- 


lope being by all odds the most 
abundant. This was long prior to any 
settlement on the plains and_ the 
antelope were still nearly in their 
primitive numbers. On the Loup 


Fork River elk were found and killed, 
and fresh meat for the party was never 
lacking. More than 
upon Indian burial places, the wrapped- 
up bodies resting on platforms, each 
supported by four poles standing in the 
With the bodies had been 
placed the usual accompaniments of 
arms and implements, and beneath each 
platform were the bones of two or three 


once we came 


ground. 


horses, killed to provide the owner with 
mounts in his future life. The dried 
skulls of the Indians on these platforms 
were added to the party’s collections. 

One night a prairie fire, which, it 
was thought, had been kindled by the 
Sioux, crept down toward our camp 
from both sides of the river, but as we 
were in a bend, it was not difficult by 
back-firing to protect. ourselves from 
the flames. The advance of the fire 
along the hills on either side of the 
river was interesting and—when our 
anxiety with regard to the camp had 
subsided—very beautiful. For the 
next day or two, however, the question 
of grass for the animals was one of 
difficulty. 

We worked up the river quite a long 
way, but I have never known which of 
the branches we followed. At last, 
turning southward, we set out again 
for the railroad, and once more entered 
an area where water was hard to get. 
What little we did find, was bitterly 
alkaline. This was a region of dry 
lakes, and water could be had only by 
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humble cow-puncher I worked cattle 
through this country, I often had excel- 
lent deer-hunting among these dry 
lakes. 

Journeying south through this coun- 
try we followed down the Birdwood 
River and one evening crossed the 
Platte, and at North Platte City had a 
real meal, sitting in chairs at a table and 
ating from china plates. There we 
learned of the Franco-German War, 
declared in our absence, and that night 
on our return to camp, Lieutenant 
Reilly ordered his men to fall in and 
with something of a flourish of oratory 
announced to them that war had been 
declared between France and Germany. 
The men, who were more or less sur- 
prised at the unusual order to get in the 
ranks while they were in camp, mani- 
fested slight interest, and when they 
were dismissed, I heard one of the 
soldiers declare with forcible profanity 
how little he cared about the news. 

From Fort McPherson we proceeded 
west by rail to Cheyenne, and a few 
days later left Fort D. A. Russell, 
Wyoming Territory, to explore a 
region lying between the north and 
south forks of the Platte River. Before 
long we came upon some bad lands not 
previously known, the southwestern 
boundary of a Tertiary lake basin, in 
the margin of which were entombed 
and waiting to be excavated turtles, 
rhinoceroses, Oreodon, and the huge 
Titanotherium. These beds we fol- 
lowed for a long distance westward. 
At Antelope Station on the railroad, 
a locality from which Professor Marsh 
had secured some fossils the year be- 
fore, we found several species of horse, 
one of them a little fellow only two feet 
high and having three toes. 

Crossing the North Platte River we 
came upon and followed the old Cali- 
fornia and Oregon trail, along whose 


ruts so many searchers for wealth had 
traveled less than twenty years before. 
The grass was growing all along the 
road and where the wagons had passed 
was a continuous bed of sunflowers. 
Shortly before we reached Scotts 
Bluff we came upon another outcrop 
of fossil bones. 

From the Platte we went to Horse 
Creek searching for other fossil grounds, 
and here two of the young men left 
our party, after being informed by the 
commanding officer that camp would 
be made about twenty miles farther 
along the creek, and followed up the 
stream to shoot the ducks that then 
were migrating in great numbers. The 
commanding officer did not know, nor 
did anyone else, that near here the 
creek made a great bend and that to 
follow it around to the place where the 
‘amp was to be pitched meant a 
journey of fifty or sixty miles. 

The duck shooters killed some ducks, 
but as the sun drew toward the west, 
they began to be doubtful about reach- 
ingcamp. They started back, intend- 
ing to cut across country and strike the 
trail of the command, but before they 
had gone far, they were threatened by a 
prairie fire. One man dismounted and 
began to back-fire, but with the fire 
came a tremendous wind which swept 
on the flames at an inconceivably rapid 
rate. Finally he who was watching on 
his horse shouted to his companion to 
mount. He did so just as the flames 
swept toward them singeing the hair 
of men and horses; but two or three 
jumps took them to a burned space and 
the fire passed by on either side. The 
young men believed that the fire had 
obliterated the trail and rode back to 
the stream, feeling that this was a 
guide that would not fail them. They 
only now realized that to be far away 
from camp unarmed, except with shot 
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guns, on the border of the Cheyenne 
Reservation was not a pleasant situa- 
tion. They rode down the stream, 
stopped just as the sun set, built a fire, 
and made preparations for spending 
the night there. As soon as it grew 
dark, however, they remounted, rode 
into the stream, followed that down for 
a mile, so that no trail should be left, 
and then riding out on the bank spent 
the night there without fire. 

Meantime Professor Marsh and all 
at the camp much concerned 
about the absentees. Searching parties 
were sent out next day but found no 
trail they could follow. They came 
upon a couple of crippled horses aban- 
doned by Indians, and this lowered the 
spirits of the searchers, who supposed 
that their companions had been killed, 
their horses taken, and these cripples left 
in their place. Meanwhile the lost ones, 
following the stream down to the camp 
of the day before, took the wagon trail 
there and that night appeared in camp. 

After some weeks in this general 
region the party traveled west by rail 
to old Fort Bridger in Wyoming, a 
trading post established long before 
by the famous Jim Bridger. At and 
near Fort Bridger a long stay was made. 
South of the fort were great washed 
deposits of greenish sand and clay of 
ocene age, and here we found great 
numbers of the extraordinary six- 
horned beasts later described by Marsh 
as Dinocerata. It was from this 
locality too that came Eohippus, the 
earliest horselike animal of which we 
know. 

South of this great bone field, which 
Was explored during early September, 
was Henry’s Fork of Green River, on 
which was camped a little company of 
old-time trappers living with their 
Indian families in buffalo skin lodges. 
They still trapped the beaver and 
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several times during our stay in this 
neighborhood I spent the night in their 
‘amp and in the morning went out 
with them to look at their catch. It 
was a glimpse of the old-time trapper’s 
life in the Rocky Mountains of thirty 
years before, and a most interesting 
one. All the members of this little 
group wore buckskin clothing, and the 
men hunted and trapped, drawing their 
support from the country. One or 
two of them had come out to the 
Rocky Mountains in the year 1834. 
Another survivor of early days seen at 
Fort Bridger was ‘‘ Uncle”’ Jack Robin- 
son, who was of the famous band of 
trappers who had found the Arapaho 
Indian baby later known as Friday. 

Professor Marsh wished to go still 
farther south to reach the junction of 
the Green and the White 
Utah. The way unknown to 
anyone, but finally a Mexican, who 
knew a part of the route, went along 
as supposed guide. He did not know 
the mountains, however, and we were 
obliged to follow down the Green River, 
passing through Brown’s Hole, finally 
to reach White River not very fa 
above its junction with the Green. 
There were no roads and travel with 
wagons was impossible. With some 
difficulty the journey was made by 
pack train. On the way we saw many 
wonderful things which now can hardly 
be told of. Here is a paragraph written 
by one of the men which suggests a 
view seen from the eastern ends of the 
Uinta Mountains. 

“After crossing an extensive table 
land a grand scene burst upon us. 
Fifteen hundred feet below us lay the 
bed of another great Tertiary lake. 
We stood at the brink of a vast basin, 
so desolate, wild and broken, so life- 
less and silent that it seemed like the 
ruins of a world. A few solitary peaks 
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rose to our level and showed that ages 
ago the plain behind us had extended 
unbroken to where a line of silver 
showed the Green River twenty miles 
away. The intermediate space was 
ragged with ridges and bluffs of every 
conceivable form, and rivulets that 
flowed from yawning canons in the 
mountain sides stretched threads of 
green across the waste between their 
falling battlements. Yet, through the 
confusion could be seen an order that 
was eternal, for as age after age the 
ancient lake was filled and choked with 
layers of mud and sand, so on each 
erumbling bluff recurred strata of 
chocolate and greenish clays in un- 
varied succession, and a bright red 
ridge that stretched across the fore- 
ground, could be traced far off with 
beds ‘of gray and yellow heaped above 
at.” 

At White River. not far from where 
it joins the Green, many Pliocene fossils 
were found, and before long, with 
pack animals heavily loaded, we 
crossed the Green River near the an- 
cient trading post known as Fort 
Roubidoux and made our way to Fort 
Uinta, the agency of a section of the 
Ute Indians. From here a Shoshoni 
Indian guide led us through the Uinta 
Mountains, over a beautiful forested 
country with frequent open parks 
through which flowed clear sparkling 
trout streams. The region, known 
only to the Indians, had much game, 
and the journey in early autumn was 
full of joy. Going down one of the 
rough narrow mountain trails toward 
the valley of Henry’s Fork we lost the 
pack mule which carried our mess out- 
fit, and at the foot of the cliff were able 
to recover from its load only a few 
battered tin plates and broken knives 


and forks; even the saddle that the 
animal wore was smashed to match- 
wood. 

It was here that a curious free Cre- 
taceous crinoid Uintacrinus was discov- 
ered. This was described much later. 

At Salt Lake City some of us met 
Brigham Young. From there we went 
on to California, visiting the Yosemite, 
the Mariposa Grove of ‘big trees’’ and 
the geysers. Returning eastward we 
stopped at some of the famous old- 
time placer mining districts in Cali- 
fornia, and thence went on to a point 
not far from Green River, Wyoming, 
where in an early Tertiary deposit 
many petrified fish and some fossil 
insects were found. 

The plains of Kansas were the next 
collecting ground and here great num- 
bers of Cretaceous reptiles were un- 
sxarthed, among them giant mosasaurs 
and many fishes. From these beds 
‘ame, a little later, the extraordinary 
birds with teeth—Hesperornis and 
Ichthyornis—and later still many ptero- 
dactyls. These bone fields are in a 
region that is now a great wheat-and 
corn-growing district. In Kansas some 
members of the party killed buffalo, 
which were abundant there. 

The expedition now began to break 
up. Some of its members returned in 
late November, and before Christmas 
time the last of them had reached New 
York and New Haven. 

In subsequent years Professor Marsh 
conducted other expeditions to the west- 
ern country and all of them yielded 
rich results. Later his collections were 
made by hired collectors. The sum 
total of the material brought togethe: 
is now preserved in the Washington 
and New Haven museums, and not 
all of it has yet been worked up. 
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Maximilian, Prince of Wied-Neuwied, explorer, 





naturalist, and student of primitive races 


Maximilian’s Travels in the Interior of North 


America, 1832 to 1834 


By VERNON BAILEY 


Chief Field Naturalist, Biological Survey, U. 8S. Department of Agriculture 


INETY-ONE years ago Maxi- 

milian Alexander Philipp, Prince 

of Wied-Neuwied, came _ to 
North America as an explorer, ethnol- 
ogist, and naturalist. Born on Sep- 
tember 23, 1782, the eighth child of 
‘riedrich Karl, ruler of a small prin- 
ipality in Rhenish Prussia, he had of 
‘cessity given some years to military 
raining and service. He had taken 
active part in several wars, had been 
captured at the battle of Jena, had won 
the iron cross at Chalons, had been 
promoted to major-general, and was 
with the victorious army that entered 
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Paris in 1813. Soon after the peace 
of Paris he was allowed to retire 
from military service and to devote his 
time to study and research, which had 
ever been his great desire. 

Encouraged from childhood in his 
love of nature by his mother, and later 
a pupil of the famous Blumenbach, he 
had become an enthusiastic naturalist 
and in his younger days had gathered a 
creditable collection for his private 
museum. At the close of his military 
‘areer he at once set about fulfilling 
his cherished hopes for travel and in 
1815 made a trip to South America, 
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where he spent a couple of years in 
collecting specimens representing the 
native fauna and flora of Brazil, and in 
studying the ethnology of the various 
indigenous tribes. 

As a result of this trip he published 
in 1820 his Reise nach Brasilien in two 
large quarto volumes, accompanied by 
an atlas containing plates and maps, 
and by a collection of ninety colored 
plates of mammals, birds, reptiles, 
and batrachians. Later (1825-33) he 
published his Bertrdége zur Naturge- 
schichte von Brasilien, containing de- 
scriptions of great numbers of new 
genera and species. Thus even before 
his trip to North America in 1832 he 
had taken high rank among men of 
science. 

His object in visiting North America 
was to reach the little-known interior 
of the continent, study the native 
tribes, and make collections of natural 
history specimens. Accompanied by 
his hunter, Dreidopple, and his artist, 
Bodmer, he arrived in Boston on the 
Fourth of July. He subsequently 
visited New York and Philadelphia 
and spent some time with friends at 
Bethlehem, Pennsylvania. Thence he 
made his way across the mountains to 
Pittsburgh and by various boat trips 
to New Harmony, Indiana. There he 
arrived in October and, tempted by its 
excellent library and such congenial 
spirits as Thomas Say, Charles Alex- 
ander Lesueur, and William and 
Robert Dale Owen, he remained 
throughout the winter, collecting speci- 
mens, studying the reports of previous 
expeditions in the West, familiariz- 


ing himself with their results, and 
planning his own trip with great care 
and forethought. 

In the spring of 1833, being then at 
St. Louis, he embarked with his party 
on the steamer ‘ Yellow- 
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stone,” and made his way slowly up 
the Missouri River to Fort Buford, 
near the mouth of the Yellowstone 

River, where he transferred to a river 

keel-boat, propelled by man power 

and sails, and in it continued up the 
river to Fort McKenzie, just below the 
Great Falls of the Missouri and in 
the country of the Blackfeet. Here 
he remained long enough to obtain 
vocabularies of several tribes of Indians, 
to do considerable collecting of mam- 
mals, birds, reptiles, and plants, and to 
experience an Indian battle between 
the Blackfeet and Assiniboines. He 
then returned to Fort Buford and below 
to Fort Clark, where Lewis and Clark 
on their memorable journey across the 
continent had spent the winter twenty- 
nine years before. In this area were 
located the Mandans and other neigh- 
boring tribes of Indians with whom he 
sojourned. Here he made his most 
important ethnological observations, 
for the long winter gave him time for a 
close study of Indian languages and 
habits, and enabled his artist to make 
numerous drawings of the natives, the 
animals, and the country. Valuable 
collections of specimens of animal and 
plant life were also made, and a con- 
siderable number of genera and species 
previously unknown to science were 
obtained. 

In the spring of 1834, before the 
steamers were running, he embarked 
with his party in a large Mackinaw 
boat and rowed down the river to St. 
Louis, thence returning to his native 
land with a part of his collections, 
including a couple of live grizzly bears. 

The greater part of his collections, 
entrusted to the care of the American 
Fur Company’s steamer “ Assiniboine,” 
was later destroyed by fire on the way 
down the river, and the net results of 
his trip thus seriously curtailed. 


For- 
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tunately, however, his notes and draw- 
ings and many specimens escaped the 
fire. 

Besides descriptions of new species 
and the more technical results of his 
expedition published in _ scientific 
journals, Maximilian has left us two 
large quarto volumes of narrative, 
mostly in journal form, entitled Reise 
in das Innere Nord-America in den 
Jahren 1832 bis 1834, published at 
Coblenz in 1841. These volumes con- 
tain a vast fund of interesting and 
valuable information on the physical 
features, geology, natural history, and 
native peoples of the region visited. In 
numerous appendices the mammals, 
birds, and plants are listed and voecabu- 
laries of many tribes of Indians are 
given. His ethnological notes are 
especially full and valuable, but to the 
naturalist his descriptions of the animal 
life in the days of abundant buffalo, 
elk, deer, antelope, mountain sheep, and 
grizzly bears are equally fascinating. 

An excellent map of the eastern 
states and Great Lakes region and the 
little-known plains country west to 
the Rocky Mountains accompanies the 
volumes and furnishes a valuable rec- 
ord of names and places no longer 
found on our maps, besides giving the 
outlines, as far as then known, of the 
areas occupied by the various tribes 
of Indians of the Missouri Valley. 

The numerous illustrations through- 
out the text and in the accompanying 
‘olio of plates contributes not a little to 
the value of the work, for Maximilian 
was accompanied by Carl Bodmer, a 
young Swiss artist of unusual ability 
and later of considerable fame. A great 
number of the plates are of Indian 
‘ypes in full regalia or with war equip- 
ment, so carefully done that the mark- 
ngs on the skin, the feathers, and other 


ornaments are as readily recogniz- 
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able as from the best of photographs. 
As a painter of men and animals in 
action, however, the artist especially 
excelled, and his pictures of primitive 
life in America are worthy of more 
general recognition. 

The original German text was trans- 
lated into English and published in 
London in 1843, and retranslated in 
this country in 1906, as Volumes XXII, 
XXIII, and XXIV of Reuben G. 
Thwaites’ Karly Western Travels. Even 
in this more recent and excellent trans- 
lation some of the natural history 
notes have been omitted and some of 
the charm of both original text and 
illustrations is necessarily lost. 

Three years after the death of 
Maximilian in 1867 his zoélogical col- 
lections were purchased by the Ameri- 
‘an Museum of Natural History and 
brought to New York, where they 
became a valuable addition to the 
Museum collections. 
consisted of about 4000 mounted birds, 
600 mounted and 2000 
fishes and reptiles. 

The specimens were from many 
parts of the world, but by far the 
greater part North and 
South America, and include the types 
of a large number of species described 
by Maximilian. In commenting on 
the South American birds in this col- 
lection in the Bulletin of the American 
Museum for 1889, Dr. J. A. Allen says: 
“Maximilian for the time in which he 
lived and worked was an 
ornithologist, combining ample field 
experience with a good technical 
knowledge of his subject. He 
only took careful measurements and 
notes of the color of eyes, bills, feet, 
ete., from freshly killed specimens, 
but his published 
respect to detail and the careful dis- 
crimination of 
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MANDAN INDIANS 


One of these gorgeously arrayed Indians is wearing a necklace made of the claws of the 
grizzly. This illustration is another example of the work of Carl Bodmer 





MAXIMILIAN’S TRAVELS IN NORTH AMERICA 


excelled and rarely equaled in our best 
modern work.” 

As much could be said for his descrip- 
tions of new genera and species of 
mammals, while his notes on the habits 
of his little tame kit fox, his grizzly 
bears, and many other vanishing spe- 
cies can never be duplicated. 

In the period when his journey was 
made grizzly bears were still common 
along the Upper Missouri River and, as 
they had not learned to respect the 
white man and his weapons, which at 
that time were not very deadly, the 
prince and members of his party were 
several times attacked and narrowly 
escaped with their lives. The long 
front claws of these bears were worn 
as much prized necklaces by the Indian 
hunters, as shown in the pictures of 
some of the chiefs and leading warriors 
who had won the right to wear them, 
while the canine teeth of the elk were 
used as dress ornaments by the Indian 
women only. 

Buffaloes, still in untold numbers, 
were the main source not only of meat 
supply, but of the skins used for 
tepees, robes, and bedding by these 
tribestof hunting Indians. Maximilian 
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and his party also found in the buffalo 
their chief sustenance, although elk, 
deer, antelope, mountain sheep, beaver, 
and game birds all contributed to the 
support of the expedition. The buffalo 
hunt is well shown in the picture by 
Bodmer, who accompanied the hunters 
and depicted the details from a knowl- 
edge that few artists have ever attained. 

The little kit fox, or swift, an animal 
then common but now almost unknown 
in the region that Maximilian visited, 
was easily domesticated. The kit fox 
that the prince kept all winter as a pet 
was gentle, affectionate, and full of 
quaint interesting little ways and dog- 
like tricks. It also proved useful as 
well as interesting, for the common 
house rats had found their way up the 
river on the steamers and become a 
great pest among the food stores of the 
Indians. At night the little fox was 
placed in rooms where the Indian corn 
was stored and where he took great 
delight in killing the rats. 

As our wild life and primitive condi- 
tions disappear, such records of the 
New World before the newness was 
gone have an ever increasing value and 
should be more generally known. 
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El Vado de los Padres’ 


THE STORY OF THE OLD UTE FORD OF THE COLORADO RIVER, CROSSED 
IN 1776 BY THE SPANISH FATHERS, ESCALANTE AND DOMINGUEZ, AND 
NEARLY A CENTURY LATER BY THE MORMON PIONEER, HAMBLIN; 
LONG A ROUTE OF MARAUDING INDIANS 


By GEORGE C. FRASER 


HE upper waters of the Colorado 

River are augmented by con- 

fluence with Green River in 
southeastern Utah. Thence for five 
hundred miles the river flows through a 
series of cafions trenching the plateau 
country and emerges into the open 
beyond the Grand Wash escarpment 
near the Arizona-Nevada boundary. 
Throughout this long stretch nature 
has provided but a single crossing, and 
that available only in autumn and 
winter when the river is low—the 
Old Ute Ford, best known as the Cross- 
ing of the Fathers (El Vado de los 
Padres) five miles north of the Utah- 
Arizona line. The:e are other places 
where the cafion walls break down and 
the river can be crossed with craft or 
by swimming; but swimming is always 
dangerous because of the ferocity of 
the stream, its swiftness, turbulence, 
and overload of silt. Under primitive 
conditions, therefore, this waterway 
was an effectual barrier, and its only 
ford was a factor of economic and 
ethnological influence. 

The name, “Crossing of the 
Fathers,” commemorates a most daring 
piece of exploration. On July 29, 1776, 
Fathers Francisco Silvestre Velez de 
Escalante and Francisco Atanasio 
Dominguez with seven Spaniards and 
some Indian servants left Santa Fé, 
New Mexico, in search of a new route 
to the Mission of Monterey, California. 
For about three hundred miles they 
followed substantially the line of 


what later became known as the Old 
Spanish Trail, and then, abandoning 
this easier course, veered easterly and 
northerly through a portion of what is 
now Colorado. North of White River 
they turned to the west and in late 
September reached Utah Lake. The 
eighth of October found the party 
at the westerly margin of the snow- 
covered High Plateaus of south- 
western Utah, suffering from cold, 
and with provisions nearly exhaust- 
ed. The dangers ahead and the cer- 
tainty, if Monterey were reached, 
that they would see Santa Fé again 
only after long delay, ‘‘prejudicial to 
the souls of the Indians to whom we 
promised to return and who sought their 
eternal welfare by means of holy 
baptism,” led them to abandon their 
aim and seek the shortest way home. 
They headed south and by the fifteenth 
of the month appear to have reached 
the Virgin River near the site of St. 
George, Utah, in such condition that 
“scalante notes, “tonight all of our 
provisions are entirely gone, leaving us 
only two tablets of chocolate for to- 
morrow morning.” 

Had Escalante been fully informed, 
ten days’ riding easterly on a fairly 
easy trail would have brought him and 
his party to the ford. Instead, under 
advice of frightened Indians, who per- 
haps were misunderstood, they wan- 
dered southerly into rough dry country, 
as if directed to the Colorado within 
the Grand Cajfion or below Grand 


'1Photographs by the author, with the one exception noted 
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Wash. After becoming quite lost they 
turned to a proper easterly and north- 
erly course, ultimately approaching the 
rim of Marble Cafion and coming to 
the river at the mouth of the Paria, 
the present Lee’s Ferry. 

Subsisting on seeds, cactus, herbs, 
pifion nuts, and the meat of such horses 
as could be spared, they threaded Paria 
Cafion a little way, scaled its northerly 
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wall and with difficulty progressed over 
the broken bare rock surface in which 
the Colorado is here entrenched. 
Seven days later they ‘‘arrived for the 
second time at the river, that is to say, 
on the edge of the cafion, with its great 
bank and sides, from which the descent 
to the river is very long, very high, 
very precipitous and rocky,” again to be 
disappointed in their search for the ford. 

On proceeding upstream near the 
rim, ‘“‘a trail not much traveled”’ was 
encountered leading to the river where 
it was “very wide” and ‘did not seem 
to be very deep, judging from the cur- 
rent.” Finally, on November 7, a 
dangerous descent was made into a side 
cafion, the members of the party find- 
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The map from which the above has been traced was lately found in Mexico, and a 
. W. Hodge, of the Museum of the American Indian, Heye 
Foundation, by whose kind permission this portion is reproduced 


ing it necessary to cut steps with their 
hatchets in the rock of the mountain. 
This cafion led in brief space to the 
Colorado River. 

“We continued downstream for a 
distance of about two gun shots . 
until we reached what seemed the wid- 
est part of the current where there 
might be a ford. One of our people 
entered, and found a foothold, without 
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being obliged to swim at any point. 

At about five o’clock in the after- 
noon we all accomplished the passage 
of the river, praising the Lord our God, 
and firing off a number of musket 
shots to show the joy we felt at having 
triumphed over so great an obstacle, 
that had cost us so much labor and 
long delay.” 

Eight days more of strenuous though 
less trying travel brought the Padres to 
Oraibi, a village of the friendly Hopi, 
whence they proceeded by leisurely 
stages, via Zufi and Acoma, to Santa 
Fé, ending, on January 2, 1777, a five 
months’ journey of 1600 miles, for the 
most part unguided and through an 
unknown wilderness. 




































It has long been my desire to follow 
Escalante’s trail. Portions of it I have 
covered in New Mexico, western Utah, 
and near the Utah-Arizona line, where 
I have wandered during many seasons 
with my friend, D. D. Rust of Kanab, 
Utah. Besides possessing the extra 
sense or two of the accomplished plains- 
man, Mr. Rust is versed in the history 
of his people and state and has supple- 
mented college courses in natural 
science with acute and interested ob- 
servation. To him I am indebted for 
seeing (and for the capacity to see) 
much that in other company would 
have escaped me, and for reference to 
many of the facts here noted. 

The accuracy of description charac- 
teristic of Escalante’s journal as a whole 
is wanting in the portion covering his 
journey from the Virgin River valley to 
Oraibi. The privations and anxiety en- 
dured during the weeks spent in this 
wilderness doubtless account for the 
fragmentary and inconclusive diary 
entries of that period. The salient 
physical features of the region will be 
fairly clear, however, to any one who 
has traversed it with attention and 
viewed it from high vantage points. 
Grateful indebtedness is acknowledged 
to Mr. F. W. Hodge of the Museum of 
the American Indian, Heye Founda- 
tion, for his courtesy in allowing the 
use here of part of a hitherto unpub- 
lished map of Escalante’s route re- 
cently found in the Mexican archives. 
Reference to it discloses the course of 
Esealante’s wanderings in the rough 
country between the Colorado and the 
established trail. 

In the period intervening between 
Esealante’s journey and the advent of 
the Mormons, other white men—trap- 
pers, prospectors, or Canadian voy- 
ageurs,—may have used or passed the 

Crossing, but the next reference to it 
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with Jacob 
as an ex- 
services as 


that I find is in connection 
Hamblin, locally famous 
plorer and revered for his 
a missionary of the Mormon Church 
among the Indians. 

In 1847, when Brigham Young led 
his followers to their promised land, 
the Latter-day Saints were as effectu- 
ally cut off from the world and as 
dependent on the resources of their 
vicinage as was Robinson Crusoe. Al- 
most everything requisite to existence 
had to be found in their new country. 
Primarily a colonizer, a Cecil Rhodes in 
our Southwest, President Young began 
the exploration of his territory im- 
mediately after the emigrants were 
assured of food by raising a crop near 
Salt Lake. As early as 1854, it was 
conceived that cotton and other warm- 
weather plants might be raised in the 
low-lying Virgin River valley, appro- 
priately known in Utah as “Dixie.” 
In 1855, a settlement was established 
near the site of St. George, where good 
soil and abundant water for irri- 
gation combined with a mild climate 
to promise productivity. Among the 
first colonists was Jacob Hamblin, and 
to him fell the duty of establishing 
and maintaining friendly relations with 
the neighboring Indians, who then, as 
in Escalante’s time, were engaged in 
primitive farming. 

Hamblin’s success as a diplomat, 
founded on rare tact, indomitable cour- 
age and strict observance of the truth in 
his dealings, marked him for further 
service as plenipotentiary of the 
Church. Accordingly, in 1858, he was 
commissioned to visit the Hopi on the 
far side of the Colorado, whither he set 
out with a party of twelve in late 
October. 

‘“‘A Spanish interpreter was thought 
advisable from the fact that the 
Spanish language was spoken and 
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understood by many of the Indians in 
that region of country. A Welsh inter- 
preter was taken along, thinking it 
possible that there might be some truth 
in a report which had been circulated 
that there were evidences of Welsh 
descent among these Indians. An 
Indian guide was requisite, from the 
fact that none of the brethren had 
traveled the route.”’ 

Going by Pipe Spring and across the 
northerly portion of the Kaibab “after 
climbing dangerous cliffs and crossing 
extensive fissures in the rocks, the tenth 
day out from home we crossed the 
Colorado River, at the Ute Ford, 
known in Spanish history as_ the 
‘Crossing of the Fathers,’”’ eighty-two 
years to the day, after Escalante’s 
crossing. 

Four of the brethren were left among 
the Hopi to ‘‘study their language, get 


acquainted with them, and, as they are 
of the blood of Israel, offer them the 
gospel’’; the remainder returned by the 
same route, anticipating that “sixteen 
days of hard travel would be necessary 


to accomplish the journey.”’ Intense 
cold, deep snow, loss of provisions by a 
runaway, and failure to encounter 
Indians from whom they might get 
meat, caused delay and _ privation, 
necessitating the killing of a horse 
for food. ‘The journey home was very 
laborious and disagreeable ’’—a volume 
in a sentence, for Hamblin was neither 
soft nor fastidious. 

Hamblin again traversed the trail 
to the Hopi villages and back in the 
autumns of 1859 and 1860, maintain- 
ing a schedule of fifteen to seventeen 
days en route. In the course of the 
latter journey one of his companions 
was killed by Navajo and the rest were 
in jeopardy. Thanks to Hamblin’s 
shrewdness, however, the party safely 
returned to the ford and thence arrived 
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at the settlement in nine days, “jaded 
and worn with hard travel and anxiety 
of mind.” 

Two years later Hamblin broke a 
new trail to the Hopi country across the 
river at the Grand Wash, over the 
Coconino Plateau, around the base of 
the San Francisco Mountains, and 
through the Painted Desert. Three 
Hopi returned with him and, although 
“they objected on account of a tradi- 
tion forbidding them to cross the great 
river,’ he induced them to wade the 
ford on New Year’s Day, 1863. Failure 
of the Welsh interpreter to be of service 
on the previous expedition had not 
stilled the rumor of the Hopi’s Welsh 
extraction. These Indians were con- 
sequently promptly taken “to a Welsh- 
man who understood the ancient Welsh 
language. He said he could not detect 
anything in their language that would 
warrant a belief that they were of 
Welsh descent.”” Thereupon, ‘As 
Lehi promised his son Joseph that all 
his seed should not be destroyed, it was 
in the minds of the brethren who re- 
flected upon this subject, that in the 
Mogquis |Hopi| people this promise was 
fulfilled.” 

Hamblin had many of the qualities 
of the Spanish fathers. Convinced 
that Indians were the Lamanites of the 
Book of Mormon, and regarding them 
as errant brothers, he earnestly sought 
to minister to their spiritual welfare 
and ignored every risk and sacrifice 
involved in the service which his con- 
victions demanded. Hamblin’s early 
journeys over the ford paved the way 
for Mormon colonization in Arizona. 
His descendants now living on either 
side of the river recall his work as 
pioneer and leader in bringing about 
the settlement of the country. 

With the influx of settlers stock on 
the ranges multiplied, and much “of 
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“The Gunsight.’’—The trail to the Crossing from the west is blocked by a rocky spur jut- 


ting to the cafion rim from the heights bounding the river plain. 


The notch in the center of 


the picture, however, affords a pass, steep of approach and barely wide enough to accommodate 


packs. 


It is shaped like the rear sight of a rifle and when looked through, as here, reveals a 


distant knob analogous to the front sight of a gun; hence the name 


the vegetation that had produced 
nutritious seeds, on which the Indians 
had been accustomed to subsist,’ was 


devoured. ‘“Lank hunger,” which 
resulted, led to many depredations; 
the settlers retaliated, often to the 
injury of the unoffending when the 


« 


culprits had escaped, so that those who 
were well-disposed also became des- 
perate. A striking feature of travel in 
this country is the recurring evidence 
of the effect settlement and over- 
stocking the ranges has had upon plant 
life and even the face of the land. 
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Pioneers say that in the earliest days 
the Utes were to be feared and the 
Navajo were not troublesome until 
the sixties. This accords with the 
inference to be drawn from the Cross- 
ing’s original name—the Old Ute Ford. 
Navajo raided at Kanab and Pipe 
Spring in 1865 and 1866, and two men 
were killed near the latter place. This 
led to Hamblin’s organizing a body of 
Piutes to codperate with the brethren 
in watching the eastern frontier. He 
spent the next four seasons cultivating 
peace with the Indians on the west side 
of the river and guarding the passes, 
occasionally having a skirmish with the 
Navajo. 

The era of scientific exploration com- 
menced at this time. Major Powell 
on his cafion voyage in 1869, recov- 
nized the Crossing from “Escalante 
description, and noted there’a wel 
beaten trail and the ashes of many 
camp fires. 

A detachment of the Wheeler Survey 
visited the ford in 1872, and reported, 
“The scene is of remarkable grandeur 
and almost unique in its loneliness.”’ 

The early seventies saw the begin- 
nings of Mormon settlement east of the 
Colorado. As the trail via the Crossing 
was impracticable for wagons, the 
colonists used either a route into the 
San Juan country, striking the river 
to the north, at Hole in the Rock, near 
the mouth of the Escalante River, 
where a stretch of still water made it 
possible to float rafts and wagon boxes 
across, or Lee’s Ferry, forty miles 
to the south, where a boat was kept 
after 1871, and through which a road 

was laid out in 1873, giving access to 
northern Arizona. The ford conse- 
quently fell into disuse save by maraud- 
ing Navajo. To stop their raids the 
sufferers finally blasted away the rock 


trail leading to the river on the west 
side and thus effectually relegated the 
Crossing of the Fathers to history. 
The country about the Crossing is 
barren, rocky, cut by deep cafions, 
dominated by high buttes, and lined 
with precipitous walls. Here color, in 
delicacy of shade and sharpness of 
contrast, combines with the natural 
sculpture, light, and atmosphere to 
create effects beautiful and appealing. 
An earlier generation of geologists— 
Newberry, Powell, Gilbert, Dutton, 
Marvine, Howell, Thompson, to men- 
tion only a few—in this vicinity 
learned their science at first-hand from 


ithe book of Mother Earth, wide-open 


and illustrated in color. Such scenery, 
moreover, carries interest in the tale it 
unfolds of geologic processes obscured 
‘n more favored regions. Here nature, 
stripped of her accustomed mantle of 
vegetation, unreservedly reveals her 
curves of beauty and her faults—the 
structures and fractures influencing 
the plateau province’s major topog- 
raphy—and through the distinct and 
varied tinting, texture, and form of the 
features displayed, lays herself open to 
appreciative observation. 

Little traveled nowadays, the trail 
to the Crossing still bears evidence of 
long usage, and occasional artefacts 
strewn along it speak loudly of the 
past. The abandonment of the ford in 
favor of more accessible ferries leaves 
this section deserted save by cowmen 
and sheepherders, who find sparse 
winter range for their stock in the low 
lands near the river. A journey thither 
now, as in all previous time, calls for 
good trail horses and pack animals, the 
same equipment Escalante and Ham- 
blin had, for it is—and until the Colora- 
do shall be dammed and harnessed, will 
remain—remote and difficult of access. 








}LWSaqT po}Uleg 
OY} JO SULLO[OO dy} LOF USBISNYyyUS 
posnoliw dABY Jey} SaTVys po}eso 
-LIGA OUIBS OY} O18 JOALL 9Y} SSOLO 
SUI oy, “UIvaI}s 944 0} AreyNqIIy 
sosuvi vy} uo yooys Aq yysnoiM 
UOI}VJVS9A JO UOTJONAJSap oy} 04 
IGVINqii}yw St <oUBUTZYVA ssOyM 
00H 943 Aq ABMB poyseM UVeq 
svy ‘syUsUTAAOIdUIT Sqr YIM ‘pury 
dQeie oy} JO SOUL [BAJOJUI VY} UT 
‘ABPO} B1OUL JO Buopiny v ysurese 
sv ‘oplm Joos dAY-AZITY} SBM YSVM 
oy} OBe sivok Alyy Jey} pres 
S14] “SyjuoUr JouIUINS oY} Sulinp 
..yoyeq,, sXoq Inoj sty puv oinyord 
oy} Ul UMOYS SI Jey} YOu. oy} Jo 
JJUMO dU} JI Ul puB ‘sUTBUIAI asnoYy 
ouo ATUO Mou ‘sar[Iurey AJUaM) UBYY 
d10UL JO APTUNUIUIOD B SBM STG} Sot} 
-OUIU OY} UT = “4UOUaT} Jeg BIUIeg sl 
‘BUISSOL) OY} UWOAJ SATTUT VAY-A4.10J 
‘OUIBU OUIBS 94} JO IAAL 94} UD 


DNANATLLAS VItVd 








ece 


uOUv) 
pubdary) vu4 jo pBoy oy} se Ope. 
-OJO,) PPT oy) Gin uotpount Syl 
pHOqV Joyeoyyrydure oy} 0} UOUB) 
WGQlBPY BZurpvoiy} “jlosoq] poyureg 
oy jo 100 ou4 ul JJPS} SdYIUIT}UO 
AjoyeIpourUl pues uouBvr) ust) wlodj 
SOBIIUIA OPRIO[ODY 9Y} ALId,] 8,90] 
}1V ‘pdoy oy} JOJ Youvas sty Jo 
sABp JsBl OY} UL ALJUNOD SUIUVAIo} 
-U! a4} JOAO polopuBM o}UBTROSY 
‘Sutds OY} JO JSOMYINOS Saytw W909} 





-UDADS ‘ALLO S90] VAOGV SYRvog 
Oyo oy} pus nea}e[g Ble oy} Jo 
pus 94} 4B SY UOTE A oy} ore 
J9}U90 Jo] BY} UI UOZILOY Iej ay} UC 
‘yy3NO sy} JayVM OF SINOY OMY 
A[IBVOU YOO} 41 YBY} V]Qaaj Os daas B 
‘Suuldg yooy pueg ye sjqeureyqo 
SI SUISSOL OY} 0} BIIBG WO] [Ie1) 
oy} UO JoyVM Pood A[UO oy], 


ONIHdS MOOU AGNVS 














ce 


$}UODUIII}}OS OY} OF [IBI} OY} SMOT[OJ DUO SB OIIYM BuO] & JO] py oq 0} YSBl BY} SI Soyoved Joddn sj} Ul dO} BM JYy vsSIBIVKG 
YAOI SIG} OF UIAIT SUM BOULY, JSV"] OUIVU BY], “BUISSOID OY} ABOU OPBAO[OZ) OY} 0} ATVINGIIY SUOUBI opts dy} JO [BIIdA} st OUIS SITY, 


GAINVHO LSV'I 








gcy 
gourysip Aue JOj WII ay} Jo SurpAys 


uo] Buizepissaoou ‘JeAvs} OF sajowysqo juaenbedj aie suOUBO Yons ¢, sainssy,, $,UI[queH jo auto St 1a}Ua0 


‘saqjnq 94} PUB BIOUIBI 94} WIM jOq }YUB1 OF Jo] WOL SMOY OPLLO[OL) aL 


ayy Zuyusaeid puv sinojep 
ay} Ul *3J2] 94} YB SMOYS TOURS sz JO [eM A]ioysvo 044 
QNISSOUD AHL UVAN SLNAWNONOW UAHLO GNY ALLA YAMOL 








§}U9UI9]}}9S BY} OF [IBI} at 


= aa } SMOJIO] < a) 
| 110] 9U0 SB oTIUM SUOT vw Ia: nor «ce 2. a. bes 











2261 ‘snsny ut Ayawd AVAANY [VOIBO[OV) soyeiy popu wv Aq ‘Bulssoiy) ayy Jo Jsomypsou ‘UOURD YooI9 YoY UI patoyUNOOUDS sem YOUNY sty, 
daMHS NIVLINOOW 


fiaaangy pooibojoas) sayy paying) ay) fo ‘sspg “AN 4g paydvsabojoyg 





SBulypeMp Hl jvuols 
-wo00 «=pue ‘s#unjured 


opnio ‘syuewoldull 
ouoys ‘Asayjod =; e081 
poystuRA B JO SOBIySoA 
J9yJO OSTR WB WUT, 
‘syuoummaysur = payutod 
YM yhoo JO sauo}s 
Joprey YA BULIOUL 
-wey Aq payvod ‘saovj 
-ins aUO}sSpUBS YYOOUIS 
uo punoy Ajjuenboady st 
sty} Oyl] Joljor Ut ony 
-djnog — “UIBUO. OUIOS 
}Ry} VIUOplAg SI ged 
opisoddo oy} UO din) 
-1d oyy, “ours Woul 
OHM OY} OJ UO 
sty} Ut pnyruetd o10M 
sjeumiue = os0q}y = 4BY} 
QUIIOJUL OY} SPUBIIEM 
pue deoys ureyunoul jo 
soquinu 8 syidap “po 
Oyo 10}8 A 94} Jou 
‘uouBD yoo efduiey 
ut yYdA[Zosjyod sty, 


4 


SMo0Uu 
AHL NI dHOOuu V 





THE AGATE FOSSIL QUARRY IN WESTERN NEBRASKA 
The two isolated hills are outliers of the high plain through which the Niobrara River 
has cut a broadfvalley. The bone layer is a little above the level of the saddle between the 
two hills and' outcrops all around the slopes of both peaks but is especially rich on the south 
(right hand) face of Carnegie Hill, the larger hill to the right. Here are situated the principal 
quarries of the Carnegie’ Museum and of the American Museum, the dump showing as a 
level terrace in front of the quarries. The University of Nebraska opened a quarry on the 

smaller hill, hence called University Hill, and secured from it a fine collection. 

It is estimated that the total accumulation of bones in Carnegie Hill represents about 

17,000 skeletons, chiefly of the little pair-horned rhinoceros, or Diceratherium 























Fossil Bones in the Rock 


THE FOSSIL QUARRY NEAR AGATE, SIOUX COUNTY, NEBRASKA 


By W: D. MatrHew 


Curator-in-Chief, Division of Mineralogy and Geology, American Museum 


HE Agate Fossil Quarry, dis- 
covered by James H. Cook in 


1877, is one of the greatest fossil 
quarries ever found in America. The 
bones are in a layer from six to twenty 
inches thick, packed closely together. 
They are seldom articulated, but most 
of the bones of a single skeleton lie 
near together, although some parts 
may be found at a little distance. 

The quarry is near the Niobrara 
River, although seventy-five feet above 
its present level. It is in the Lower 
Harrison beds of the Arickaree forma- 
tion, belonging to the beginning of the 
Miocene epoch of the Age of Mammals, 
or Tertiary Period. The formation is a 
rather soft sandstone of light gray 
color, made by the accumulated flood- 
plain sediments of a river that flowed 
eastward across the plains, for then as 
now the region was one of open country 
and grassy savannas. It is believed 
that the accumulation of bones was 
formed in an eddy in the old river 
channel at a time when the valley was 
not so deeply cut out as it is now and 
when the river flowed at the higher 
level. A pool would be formed at this 
eddy, with quicksands at its bottom, 
and many of the animals that came to 
drink at the pool in dry seasons would 
be trapped and buried by the quick- 
sand. The covering of sand would 
serve to protect the bones from de- 
cay and prevent them from being 
rolled or waterworn by the current, 
or from being crushed and broken up 
by the trampling of animals that came 
there to drink. But sand of this kind 
is always moving and shifting (whence 


its name of quick) and with it the 
buried bones would be shifted around, 
disarticulated, and displaced, so that 
when finally buried deeper by later 
sediments of the river valley, they 
would be preserved as they are found 
here, complete and almost undamaged, 
yet all separate and dissociated. 

The bones taken from this quarry 
belong almost wholly to three species: 

(1) The dwarf pair-horned rhinoceros 
Diceratherium cooki. 

(2) The chalicothere, 
ungulate, Moropus elatus. 

(3) The entelodont, or giant pig, 
Dinohyus hollandi. 

The little rhinoceros is by far the 
most abundant and has been found 
everywhere in the bone layer. The 
Moropus is found chiefly in the north- 
ern end of the quarry, and the Dinohyus 
is the least abundant. 

A block, 5% X 8 feet, taken from 
this quarry in 1920 and now on ex- 
hibition in the hall of fossil mammals, 
American Museum, contains twenty- 
two skulls and an uncounted number of 
skeleton bones, all of the little rhinoc- 
eros. If the various bones of the body 
and limbs correspond in numbers to 
the skulls, we may estimate the total 
number of bones as follows: 


or clawed 


Each skeleton of a dicerathere consists of 


skull and lower jaw............ 2 bones 
7 cervical, 19 dorsal, 5 lumbar, 

26 caudal vertebra, and the 

rd yt ewes ana daa Rie 58 
Be eee OF sss +-s....,. 2 ™ 
5 sternal segments............ 5 “ 
2 scapule, humeri, radii, and 

MRCS anc ceudatustusces a 
8 carpals on each fore foot.... 16 “ 
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Northwestern Nebraska, showing location of Agate Fossil Quarry 


4 metacarpals (one vestigial) 
on each fore foot 
9 phalanges on each fore foot. 18 
Pelvis, 2 femora, 2 tibiw, 2 
ar tse sire, Ki - = 
7 tarsals on each hind foot.... 14 * 
3 metatarsals oneach hindfoot 6 “* 
9 phalanges on each hind foot. 18 


198 


8 bones 


a 


Twenty-two skeletons, each of 198 
hones, give a total of 4356 bones in 
this block of 44 square feet, or on the 
average 99 bones to the square foot. 
{t is doubtless true that many of the 
bones belonging to these twenty-two 
skulls are not in this block; but by 
the laws of chance their numbers 
should be offset by a corresponding 
number of skeleton bones which are in 
this block but belong to skulls that 
are not here. 
















The total area of quarry opened up 
by the American Museum amounts to 
about 2750 square feet. The bones in a 
large part of this area were as abundant, 
apparently, as in this block. In other 
parts the bone layer is much thinner. 
An average of a little less than one- 
half the numbers shown in this block, 
or forty bones to the square foot, 
would perhaps constitute a fair esti- 
mate. In addition to the area uncov- 
ered by the American Museum, about 
1350 square feet have been exca- 
vated by the Carnegie Museum. On 
the basis of forty bones to the square 
foot there are in this excavated area 
164,000 rhinoceros bones, belonging to 
820 skeletons. Mr. Peterson estimated 
that more than two hundred individuals 
of Diceratherium were represented in 
the Carnegie collection alone. 











362 


According to the estimate of Mr. 
Albert Thomson, field representative 
of the American Museum, not more 
than five per cent (one-twentieth) of 
the total area of the bone deposit has 
been uncovered if, as appears prob- 
able, it extends through the entire 


isolated hill. On this basis the total 





James H. Cook, the discoverer of the fossil 
quarry, well known as an army scout in his 
early days, settled on the Niobrara in the 


seventies. His ranch, covering many thou- 
sands of acres in and along the fertile little 
valley, has become a place of pilgrimage for 
visitors from far and near 


number of skeletons in the hill may be 
roughly estimated at: 


Diceratherium......... > eee 16,400 
ee ll 500 
ee | 100 


The number is probably too high 
for the Moropus and Dinohyus, but 
too low for the Diceratherium. 

It is to be observed that the five 
per cent excavated has cost more than 
$20,000, not including the expenditure 
for preparation work, which would 
amount to a much larger sum than the 





NATURAL HISTORY 


collecting. If one had a million dollars 
to spend!—but then if one had, there 
are a good many other problems that 
would be more important to investigate. 
I think it unlikely that the great quarry 
will ever be entirely cleaned up—at any 
rate not in our day, it is to be feared. 

The Agate Fossil Quarry was dis- 
covered by James H. Cook. It is 
situated on the eastern border of his 
ranch, which extends for some miles 
westward on the Upper Niobrara River, 
or Running Water, to the Nebraska- 
Wyoming line. It was upon Mr. 
Cook’s invitation that various museum 
expeditions have undertaken collecting 
work in and around the fossil quarries, 








Harold Cook, son of James H. Cook, is the 
owner of the quarry. He is a paleontologist 
of high standing, devoting such time as he can 
spare from the care of the ranch to fossil hunt- 
ing and the study of the very considerable co!- 
lection that he has brought together. Man) 
valuable fossils in the museums in New York 
Lincoln (Nebraska), and Pittsburgh wer 
found by him 


and all are indebted to him for man; 
and various kindnesses. The quarry | 
owned by his son, Harold J. Cook, who. 
himself an expert paleontologist, ha 
maintained the family tradition © 
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open-minded generosity, and to his 
courtesy and aid the many scientific 
museums in this country and in 
Europe are directly or indirectly under 
obligations for their representation of 
fossils from this remarkable quarry. 
The Diceratherium, by far the most 
abundant fossil in the quarry, is a 
rhinoceros with a pair of horns placed 
side by side on the nose instead of with 
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blunt nubs like the back horn of a 
white rhinoceros. 

Skeletons of the Diceratherium from 
this quarry have been mounted in 
various scientific museums. It is the 
intention to mount a group of them for 
exhibit in the American Museum. te 

The Moropus belongs to the chali- 
cotheriids, an extinct family of mam- 
mals of the order Perissodactyla and 
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Courtesy of the University of Nebraska 


The Diceratherium, or pair-horned rhinoceros, was about the size of a year-old calf and had 
a pair of small horns, or bony nubs, at the front of the muzzle instead of the single or the tandem 
horns of the modern rhinoceroses. The mounting of the skeleton on a panel, with the restored 
form of the animal and an appropriate scenic background faintly suggested, represents an 
unusual and very artistic method devised by Professor E. H. Barbour 


the single horn of the Indian rhinoceros 
or the “tandem” arrangement of the 
horns seen in the two African rhi- 
noceroses. These pair-horned rhinoc- 
eroses lived about the middle of the 
Age of Mammals, and various species 
have been found all over western 
Europe and in North America from 
New Jersey to Oregon. The species of 
the quarry was a small one, a little 
larger than a pig, with somewhat the 
same proportions of body, but a very 
different head. The horns were prob- 
ably not long and pointed, but stout 


about equally related to the horse, the 
rhinoceros, the tapir, and the titano- 
there (also extinct). It combines 
characters of all four of these animals 
with some peculiarities of its own. 
The neck and the general shape of the 
head remind one of the horse. The 
short arched back, sloping hips, and 
rudimentary tail, suggest the tapir. 
The limbs and feet resemble the pro- 
portions and construction of the great 
modern rhinoceroses, except that the 
fore limbs are longer. The grinding 


teeth are most like those of the extinct 
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titanothere, while the front teeth are 
those of a ruminant. But the toes are 
the most remarkable feature of this odd 
beast, for they are tipped with claws 
instead of hoofs as in horses, tapirs, 
rhinoceroses, etc. This feature, in an 
animal that certainly is one of the 
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the pangolin. Only when they were 
found together as parts of the same 
skeleton was the proof afforded that 
they belonged to the same animal. 
The chalicotheres are rather scarce 
among the fossils of Europe and Asia, 
and exceedingly rare in America, except 





Skeleton of the Moropus, or clawed ungulate, in the American Museum.—The name 
“clawed ungulate” sounds like a contradiction in terms, for the distinguishing feature of the 
ungulates is that they have hoofs instead of claws. The Moropus, however, belongs unmistak- 
ably to the ungulate division. It is related, although distantly, to the horses, tapirs, and rhinoc- 
eroses, but in its case the hoofs have been changed into large compressed claws on the forefoot 
and into smaller claws on the hind foot. The animal is as large as a modern camel 


ungulates, as shown by every other 
character of its skeleton, is unique and 
very difficult to explain. When the 
bones of chalicotheres were first dis- 
covered in western Europe, the skull 
and teeth were recognized as being 
akin to those of the titanotheres, etc., 
but the toe bones were supposed to be 
those of a gigantic edentate related to 


in this quarry. They are by no means 
so common in the quarry as the rhi- 
noceroses, but a number of incomplete 
skeletons were obtained by the Carne- 
gie Museum, and seventeen complete 
skeletons by the American Museum. 

The Dinohyus is the largest of the 
entelodonts. These extinct animals 
are commonly called giant pigs, 2!- 
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though they were not very piglike in 
appearance, and were not related to the 
pigs any more closely than to the 
ruminants. These entelodonts. are 
fairly common in some of the American 
formations, and are also found, al- 
though more rarely, in Europe and 
Asia. They were rather tall, but com- 
pactly proportioned, with two-toed 
feet like a bison’s, very large, heads 
with long muzzles and large, powerful 
tusks. The tusks and indeed all the 
front teeth are much more like those of 
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tions is to cut down the overlying rock 
to about two feet above the bone layer. 
This is done by the usual methods of 
rock-cutting with drills, dynamite, and 
blasting powder, heavy picks to trim 
the rough surface to a floor, and team 
and scraper to remove the débris. 

Next comes the far more careful 
work of removing the cover down to the 
bone layer itself. This must be done 
with light hand picks, awls, and 
whisks, the débris being shoveled away 
as it accumulates. As soon as bone is 





Courtesy of the Carnegie Museum 


_ Skeleton of the Dinohyus, or giant pig, in the Carnegie Museum at Pittsburgh. This 
animal was somewhat larger than a modern bison, but the huge head, with its long jaws and 
powerful, wolflike teeth, suggests a fierce, aggressive beast, as active as a bison and more 


savage than a wild boar 


wolves or other large carnivores than 
like those of any living herbivora, 
while the back teeth are of omnivorous 
type. These formidable beasts were 
probably omnivorous like the pigs and 
bears, but better equipped than either 
to pursue and attack animal prey. 

It may be of interest to the reader to 
know how these fossils are taken out of 
the quarry. The first stage of opera- 





reached, its surface is carefully fol- 


lowed and exposed. It is cleaned with 
small soft brushes whereby the risk is 
avoided of breaking through the deli- 
cate brittle outer skin of the bone sur- 
face, and it is soaked with thinned 
shellac varnish, especially at parts 
found to be cracked or shattered. 
When a considerable strip of the bone 


surface has been thus exposed, the lay 


When this large block was taken from the bone layer at the Agate Fossil Quarry, it was 
channeled all around, the edges were undercut, and the top and sides were bandaged with 
strips of burlap dipped in cement. A box was then built around it, tightened with long rods 
bolted from side to side and end to end, as well as through the middle beneath the bone 
layer, and a crisscross of wooden braces was fitted over the surface before the cover was 
nailed down on it 


When completely boxed in, this block, weighing more than two tons, was jarred loose 
from the rock floor, lifted, and turned over with tripod and tackle. The under side was then 
trimmed off, flooded with cement, and the bottom nailed on. The block was then turned right 
side up, loaded on a wagon, and hauled twenty miles to the railroad 
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of the bones can be studied and a de- 
cision made as to how the problem of 
taking them out can best be handled. 
If some of the bones belonging to the 
rarer Moropus or Dinohyus are lying 
closely packed in with a mass of 
Diceratherium bones, it may be neces- 
sary to sacrifice some of the latter in 
order to channel around the more 
valuable bones, and secure all of these 
without damage. If large blocks of 
the dicerathere bones are desired, it 
will be necessary to channel all around 
them, at the sacrifice of some other 
parts. In any event the bone layer 
must be reduced to blocks of a size that 
can be handled and transported, which 
means usually not over four or five 
feet square and one or two feet thick. 
After a narrow channel has been cut 
all around the block through the bone 
layer, it must be undercut a little, that 
is, as far as is safe, and then bandaged. 
Before being bandaged it is very 
thoroughly soaked with the shellac, as 
much being used as it will take in on 
repeated applications, and then given a 
few days to dry in the hot western 
sun. Strips of burlap are thereupon 
dipped in plaster of Paris, applied to 
the surface, and kneaded down upon it 
so as to stick as closely as possible. 
The strips are laid parallel until the 
entire surface is covered. A second set 
of strips is then laid on at right angles, 
and finally cinching strips are placed 
around the undercut margin. One or 
more additional series of strips are 
sometimes required for large and heavy 
blocks. When the plaster sets and 
dries, a rigid and tough casing is formed 
over the block and around its edges. 
The next stage is to undercut the 
block farther until it is nearly free from 
the quarry floor below, when it can be 
loosened and carefully turned over. 
The under side is then trimmed smooth, 


soaked with shellac, and similarly 
bandaged, and when thoroughly dried, 
the block is boxed or crated and by 
skids and levers is lifted on board a 
wagon and hauled to the railway sta- 
tion. For handling large heavy blocks 
a tripod with differential pulley and 
ropes or chains is necessary. 

Arrived at the Museum, the block 
casing is cut away from the top of the 
block and the work of preparation 
begins. This is much more delicate 
and careful than the rough cleaning 
out in the field. Most of it is done 
with saddlers’ awls, curved and knife- 
edged. The matrix is scraped away 
bit by bit, chiselled away with fine 
chisels where necessary, the surface 
being kept clean, the rock scrapings 
removed with a vacuum cleaner, and 
the bone surfaces continually soaked, 
as they are exposed, with shellac solu- 
tion. In this way as much of the rock 
is removed as is thought desirable or 
practicable, and the bones are taken 
out or (in the case of the big block) 
left in place. Record has been kept at 
all stages of the position and orienta- 
tion of each block or of each separated 
bone, and upon being thoroughly 
cleaned, the bones can be fitted to- 
gether. When the fit is precise or for 
other reasons they are considered to 
belong to one individual, they are 
associated under one record number. 

The huge block 44 square feet in 
area, already referred to, is the largest 
single section yet taken out of the fossil 
quarry. The larger the blocks are, the 
more difficult are they to handle and 
transport without breakage. The sur- 
face of the bone layer was exposed and 
the block channeled around, bandaged 
and undercut and turned as explained 
above. On the under side was then 
laid a permanent base of cement, 
framed and covered with wood, through 
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animals found in the Agate Fossil Quarry 
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Restoration, by the late kB 
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which iron bolts were passed from side 
to side and from end to end. The 
block was then turned right side up 
and the sides and top boxed in. The 
block, when boxed, weighed 4800 
pounds, and was of course turned 
and moved with chains and tackle. 
When it reached the Museum, it was 
brought up to the exhibition hall, 
cleaned there, the base set upon a 
frame with castors, and the glass case 
built around it. 

It is remarkable that the great 
multitude of bones in the quarry be- 
long to but three species. The forma- 
tion in which the quarry lies has been 
quite thoroughly prospected for fossils, 
and a large number of specimens have 
been found representing many species 
of animals. Several kinds of oreodonts, 
or ‘ruminating hogs,” several kinds 
of three-toed horses, of primitive 
‘amels, primitive deer, wolves and 
foxes and other Carnivora, primitive 
beavers and pocket gophers—all of the 
same geologic age—have been found 
in the same region and formation. All 
of these animals undoubtedly were 
living in the vicinity at the time that 
the bone layer was made. Occasionally 
one finds fragments of their bones or 
teeth in the quarry; but never com- 

plete skulls or skeletons, and the bones 
or teeth are always more or less rolled 
and waterworn. These waterworn frag- 
ments were evidently brought down by 
the current of the stream from some 

(distance above and deposited at this 

quiet eddy. They were in no case 

trapped and buried at the place where 
they are found. 

The explanation no doubt lies in 
some differences in drinking habits. 
One might think it a question of size, 
the smaller animals escaping because 


they were too light and active to be 
caught in the quicksand, or because the 
large, powerful beasts drove them away. 
But this would hardly explain why the 
larger oreodonts—as large as the little 
rhinoceros and quite as well able to 
take care of themselves in a fight— 
are never found in the bone deposit, 
although they are one of the most 
abundant of the animals in the strata 
round about. It might be supposed 
that the animals not represented in the 
quarry left the plains and went up into 
the wooded hills during the dry season, 
when we may assume the river dried 
up and the pool became a water hole 
and drinking place at which certain 
animals would congregate. But this 
explanation of their absence from the 
quarry deposit would scarcely apply 
to the rodents, or to various other 
members of the fauna that are more 
adapted to open dry plains than are 
the three that we find in the quarry. 
Whatever be the explanation, the 
fact remains as a curious limitation, 
though one not uncommonly found in 
these fossil quarries. Another quarry 
two or three miles from the Agate 
Quarry has yielded great numbers of 
skeletons of the gazelle-camel Steno- 
mylus, a small slender creature of the 
size and proportions of the vicufia, but 
practically nothing else. There are 
reasons to believe that this Stenomylus 
quarry was the bedding ground of this 
extinct animal; at all events the condi- 
tions of deposition there were very dif- 
ferent from those in the Agate Quarry, 
as many complete articulated skeletons 
have been found there. At the Ameri- 
can Museum five of them may be seen 
in the camel alcove near the Agate 
Quarry exhibit, in a large block, lying 
just as they were found in the rock. 





TREE RINGS USED IN MEASURING TIME 


Two hundred three years of seasonal records, as shown by the annual rings (natural size) 
on the section of the big Sequoia tree in the American Museum of Natural History. Time 
represented 1150 a.p. to 1353 a.p. 





Seasonal Records of Geologic Time 


AS NOTED IN ANNUAL RINGS OF TREES, BANDED GLACIAL CLAYS, AND 
CERTAIN DEPOSITS MADE DURING PERIODS OF ARID CLIMATE 


By CHESTER A. REEDS 


Associate Curator of Invertebrate Paleontology, American Museum 


E are all impressed with the 

V¢ variable daily amount of light 
and heat received from the 

sun and with the recurrence of day 
and night caused by the revolution of 
the earth on its axis every twenty- 
four hours. We are not unmindful, 
too, of the gradual passing of the 
seasons, spring, summer, autumn, and 
winter, and the accompanying varia- 
tions in temperature and moisture, as 
the earth completes its annual circuit 
about the sun. The questions natu- 


rally arise: what is the net result of 


these seasonal fluctuations, for how 
many years have they been going on, 
and what will be their tendency to- 
morrow? We turn to the past records 
for an indication as to the future. We 
know that there have been seasonal 
variations for the thousands of years 
that man has been keeping his calendars 
and writing history. We also have 
good reason to assume that they were 
true for prehistoric man,. who kept 
no tangible records, as well as for the 
great eons of time that preceded the 
advent of man upon the earth. 

Those of us who have observed 
nature in one or more of her varied 
phases are greatly impressed with the 
effect of the seasonal changes upon the 
plants, which have adapted their 
growing periods to spring and summer, 
and their resting or maturing stages to 
autumn and winter. The researches of 
Dr. Ellsworth Huntington and Prof. 
A. E. Douglass on trees and climate are 
especially interesting in this connection. 


In the trees the seasonal changes are 
recorded in the annual rings. Soft 
white cells grow at a rapid rate in the 
spring. This growth is dependent upon 
the relative amounts of snowfall and 
rainfall of the preceding winter as well 
as upon the porous or compact nature 
and depth of the soil. In the autumn, 
due to lowered temperature or dimin- 
ished water supply, there is a gradual 
cessation of the activity of the tree. 
This change is recorded by the deposi- 
tion of denser and darker material in 
the cell walls. During the winter, 
growth practically stops. 

Occasionally, due to two stages of 
growth in one year, superfluous rings 
may arise, or, due to the lack of a 
spring development, two or more 
autumn rings may merge together and 
an apparent omission of rings will 
occur. To detect a possible error in 
counting these abnormal rings, groups 
of rings in different trees are compared 
and ‘‘cross-identifications’” are thus 
established. Years deficient in rainfall 
or lowered temperature are more 
noticeable and more widespread than 
favorable years, for a deficient year is 
characterized by an individual ring 
that is small compared to those beside 
it. Large rings are more apt to come in 
groups and are not so extensive geo- 
graphically as small rings. 

Variations in climate can thus be 
detected in the growth rings of trees. 
Successive years are not all alike, for a 
factor like rainfall may be variable; 
besides, more than one factor may 
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A portion of a fossil Sequoia tree of Middle Tertiary (Miocene) age from the Yellow- 


stone National Park, showing annual rings 


affect the tree rings, such as rainfall, 
temperature, and length of growing 
season. In regions where trees have an 
abundance of moisture there is often 
noticed a beautiful rhythm of annual 
rings which matches with the sun-spot 
cycle of 11.4 years. Other cycles of 6 
years, 22 years, 35 years, and 100 years 
have been noted. In fact, different 
centuries may have different combina- 
tions of climatic cycles. When they 
are better known, they may give us a 
for long-range weather fore- 
casting. Some of them have been 
used by Professor Douglass in determin- 
ing the relative dates of prehistoric 
ruins in northern New Mexico.! 


basis 


1See the article entitled ‘‘Dating Our Prehistoric 
Ruins,”’ by A. E. Douglass, Natcrat History, Janu- 


ary-February, 1921, pp. 27-30. 


The longest record of tree growth is 


» a 


that found in the “big trees 
California, the Sequoia washingtoniana. 
Some of these trees have lived for more 
than 3000 years. In the Jesup collec- 
tion of North American woods in the 
American Museum, there is a cross 
section of a large Sequoia tree which 
was cut in 1894. According to the 
count of the annual rings this tree 
started to grow in a.p. 550. Recently 
Doctor Huntington has added to this 
exhibit a climatic curve based on the 
variable growth in the Sequoia and has 
indicated the rise and decline in 
response to climatic variations of th 
great governments of the countrie- 
bordering the Mediterranean from 1300 
B.C. to the present. This comparison != 
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possible since a study of the countries 
bordering the Mediterranean shows 
that the climatic pulsations felt there 
were similar to those indicated by the 
“big trees”? of California, and indeed 
the climate of the two regions is still 
of the same type. 

From the trunks of fossil trees it is 
probable that a very much longer 
record will be obtained. Trunks of 
fossil Sequoia trees occur in the Yel- 
lowstone National Park, in the eastern 
foothills of the Rocky Mountains, and 
elsewhere, in places where the trees do 
not now grow. The cross section of the 
silicified wood sample, p. 372, shows 
ninety-two well marked rings with a 
thickness of about one millimeter each. 
Fossil woods exhibiting annual rings 
have been found in rocks of various 
ages from the Upper Devonian Period 
to the present, that is, as far back as 
18,000,000 years ago, but only com- 
paratively few have been collected 
and are accessible. 

A longer annual record than that 
afforded by the living Sequoia trees 
has been obtained in Sweden from the 
glacial clays deposited in fresh-water 
lakes which laved the retreating ice 
front of the last continental glacier. 
The stratified clays of the Hudson, 
Hackensack, and Connecticut river 
valleys and of many other points in 
America were likewise deposited in 
fresh-water lakes which followed the 
retreating ice border of the last great 
North American ice field. 

On close inspection these glacial 
clay deposits show distinct seasonal 
layers or bands: a summer layer, 
which is the thicker, of more sandy 
material, and of lighter color, usually 
gray; a winter layer, which is the 
thinner, of very fine clay, and of darker 
or reddish color, depending upon the 
color of the rock from which the fine 
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clay particles were derived. In passing 


upward from a dark winter layer to the 


Banded glacial clay (varve clay)from New 
Haven, Connecticut, showing seven dark. win- 
ter layers and six lighter summer layers (nat- 
ural size). An annial deposit consisting of a 
summer layer and the succeeding winter 
layer is called a varve. Collected by Dr. E. 
Antevs, 1922 





Postglacial banded clay exposure at Dunnings Point on the Hudson River near Beacon, 
New York. Photograph by the author, September, 1922 


Varve clay from clay pit one-quarter mile north of Mountain View, New Jersey. T! 
deposit was made on the bottom of the former glacial lake, Passaic. Photograph by t! 
author, September, 1922 
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coarse gray summer layer, the change is 
abrupt; from the summer layer to the 
winter layer, however, the change is 
gradual in all cases. The coarse sum- 
mer layers have very fine wavy lines 
of bedding while the fine winter layers 
are homogenous and uniform in appear- 
ance. These seasonal layers alternate 
in position without exception through- 
out the deposits. A pair of such layers 
is called a varve, or annual deposit. 

In different years different quantities 
of sediments were carried to the glacial 
lakes and consequently there arose 
variations in the thickness of the 
varves. Over the several areas of sedi- 
mentation, however, the varve for a 
particular year is approximately of 
the same relative thickness. Another 
circumstance of considerable note is 
that the varves overlap each other very 
much like the shingles on a roof. This 
was brought about by the amount of 
summer melting and the annual re- 
treat of the ice northward. The loca- 
tion of the northern limit of each varve, 
that is where it touches the bed rock, 
thus enables one to determine the posi- 
tion of the ice for a particular year as 
well as the rate of retreat. 

In Sweden the rate of glacial retreat 
was irregular; in Scania and Belecking 
about 75 meters a year. Before reach- 
ing the two great Fennoscandian 
moraines near Stockholm, which repre- 
sent distinctly adverse climatic condi- 
tions, it increased to 100 meters or a 
little more. North of the great 
moraines the retreat fluctuated from 
100 to 300 meters or more a year and 
only occasionally was it interrupted by 
& stoppage or small advance. 

This retreat of the last glaciation in 
Sweden, (see map) may be subdi- 
vided and summarized as follows: 

(1) Dantetactat—Part of Denmark, part 


of Scania, and north central Germany south 
of the Baltie Moraine. Time undetermined. 
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(2) GorigLactaL—Retreat from the termi- 
nal moraines in middle Scania to the southern 
border of the great Fennoscandian moraines 
south of Stockholm, 11,600 B.c. to 8600 B.c., 
or 3000 years. 
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Retreat stages of the last 
northwestern Europe. After 
Reeds, 1922 


(3) Frnicgtactat—The retreat from the 
southernmost of the Fennoscandian moraines 
to the parting of the land ice into two parts 
in the Ragunda district, 8600 B.c. to 6600 
B.c., or 2000 years. 

(4) PostetactaL of Swedish geologists, 
based on the work of Lidén in the valley of 
the river Angermaniilven, 6600 B.c. to 1900 
A.D., or 8500 years. The above figures give a 
total of 13,500 years for the retreat of the 
last ice sheet from central Scania to the 
present small in north central 
Sweden. 

The glacial clay studies in Sweden 
have been made chiefly by Baron 
Gerard de Geer' and a number of 
younger men trained by him, particu- 
larly Dr. R. Lidén and Dr. E. Antevs. 
It was in 1878 that De Geer arrived at 
the conclusion that a pair of these 
seasonal layers constituted an annual 
deposit, or varve. De Geer also devel- 
oped a method of correlating these 


ice caps 


reer and 
History, 


‘Baron Gerard de (¢ 
Kemp. NaTcRraL 


ISee the article entitled ‘ 
His Work” by James F. 
Vol. XXI, pp. 31-3. 
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deposits not only in the same region 
but also in different regions. 
Studies of glacial clay, deposited 
during the retreat of the last ice sheet 
in North America, have been made by 
a few investigators, particularly Antevs, 
1921-22, who has determined a se- 
quence of varve clays representing 
4100 years for the retreat of the ice 
front from Hartford, Connecticut, to 
Saint Johnsbury, Vermont, a distance 
of 185 miles. The average rate of 
retreat was a little more than one mile 
in 22 years, but it was not regular. 
Between Springfield and Amherst, 
Massachusetts, a distance of twenty 
miles, it was much slower, about a 
mile in 47.5 years. Then for 350 
years the ice front remained in the 
vicinity of Amherst, but at the 
termination of that span of years re- 
treated more rapidly, about a mile in 
15 to 16 years. The results of Doctor 
Antevs’ investigations have been pub- 
lished in book form, under the title 
of The Recession of the Last Ice Sheet in 
New England, by the American Geo- 
graphical Society, New York, 1922. 
Banded clays of an earlier glaciation 
were described by Prof. R. W. Sayles 
in 1916 from the Sqantum peninsula 
near Boston, Massachusetts. It is 
estimated that they are 13,000,000 
years older than the clays deposited 
during the retreat of the last or 
Quaternary (Pleistocene) glaciation of 
northwestern Europe and_ eastern 
North America. They are 800 feet 
thick and have been referred to the 
Permian Age, a period nearly one- 
fourth the way down the geological 
scale (see p. 378). Since deposition 


these ancient banded clays have been 
converted by diastrophic movements 
into slate or argillite, but they still 
retain their original relations and char- 
acteristics. 
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The most ancient glacial clays with 
varves so far noted appear near the 
base of the geological column and are 
estimated to be 37,000,000 years old or 
older. They exist as argillites asso- 
ciated with the Huronian glacial drift 
deposits at Cobalt, Ontario, Canada. 
According to the late Prof. Joseph 
Barrell, they occur at the south end of 
Cobalt Lake; they are delicately 
banded and indicate rhythmic deposi- 
tion. The bands are grouped in series 
that show larger rhythms representing 
climatic fluctuations covering periods 
of years. 

Deposits made under arid climates 
sometimes show seasonal develop- 
ments. According to R. Gérgey 
(1911) seasonal bands appear in certain 
salt deposits of northern Germany. 
Varves representing 5653 years have 
been noted in these deposits. The salt 
beds which exhibit this banding are 
associated with red formations and 
gypsum of Upper Permian age. Unlike 
the varve clays, which formed under a 
moist glacial climate, these salt de- 


posits were developed from brines 
under a period of continued arid 
climate characterized by excessive 


evaporation during the summer. 
Another example of seasonal bands 
formed under an arid climate is fur- 
nished by the specimen of Triassic red 
sandstone shown on p. 377, which the 
author found in September, 1922, as a 
sporadic bowlder in the five feet of 
“yellow drift”? overlying the late 
glacial clays of the Quaternary (Pleisto- 
cene) Period in the vicinity of Little 
Ferry, New Jersey. The normal posi- 
tion of the Triassic rocks in this region 
is beneath and on the margins of the 
Pleistocene clays. In cross section this 
specimen shows more than nineteen 
annual bands of red sand. The summer 
layers are the lighter in color and are 
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relatively thick with moderately coarse 
sand; the winter layers are the darker 
and are thin, being composed of a 
finer grained sand than the summer 
bands. The varves are quite regular 
and show marked seasonal differences. 

From the instances cited it is appar- 
ent that seasonal records of one kind 
or another occur at widely separated 


that is, the two extremes of climate. 
Furthermore, their presence is re- 
stricted to the fresh-water lakes which 
laved the retreating ice front or to the 
vanishing lakes of arid regions. The 
marine formations, which constitute 
the greater portion of the stratified 
rocks of the earth’s crust, show no 


rarves or seasonal banding; hence 





Cross section of varves in a Triassic red sandstone bowlder from Little Ferry, New Jersey 


intervals in geologic time, in fact so 
early and so late and with sufficient 
frequency to justify one in assuming 
that seasonal changes took place 
regularly from year to year throughout 
all geologic history. Seasonal records, 
however, have not been preserved for 
every year, as a certain combination 
of circumstances must exist to bring 
about deposition. Sharply marked 
Seasonal deposits were formed either 
under glacial or under arid conditions, 


deposits exhibiting varves form only a 
small part of the geologic record. 
Such deposits are of the greatest im- 
portance, however, in the study of 
geochronology, climates past and pre- 
sent, and the evolution of life. 

Where varves exist, they can be 
counted and the actual length of time 
involved in their deposition ascertained. 
In the many instances, however, where 
they do not exist, the duration of time 
is uncertain; nevertheless, the thou- 
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A CHART OF GEOLOGIC TIME 
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rarve deposits by a V, placed on the left of the ruled line where glacial action is responsible 
and on the right of the line where the varves were produced by arid climates 
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sands of sedimentary beds represent 
millions of years for their deposition. 
Competent observers using different 
criteria have made various estimates as 
to the age of the earth. Some say that 
it may be 60, 100, 200, or even 750 
million years old. Whatever the true 
estimate may be, there are actual 
beds of rock which represent a tre- 
mendous length of time for their 
deposition. 

In recent years many geologists have 
concluded that the earth’s climate has 
pulsated back and forth and that a 
stable climate has not prevailed for 
any great length of geologic time. 
There have been periods when exten- 
sive land areas, now comparatively 
free of ice, were covered with great 
ice sheets. At other times arid to 


semi-arid or desert conditions often- 
times prevailed in the same or even 


higher latitudes. To account for 
changes in civilization at various places 
in historic times, Prof. A. Penck and 
Dr. E. Huntington point to the shifting 
of climatic zones back and forth and 
cite examples along the northern and 
southern margins of the Sahara and So- 
noran deserts. 

Now it may be observed that due to 
repeated oscillations of the climate 
during geologic time from one extreme 
to the other, life has passed through 
successive crises and that each crisis 
was a step forward toward the estate 
of man. The various groups of life 
which have been successively dominant 
on the earth have been listed in the 
life column on p. 000. That these 
various classes of life are genetically 
connected is known (1) from the recapi- 
tulation, in the embryological stages of 
the higher animals, of the types of life 
that have preceded them; (2) from 
the finding in the geological record of 
large numbers of fossil specimens which 
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bear witness of this connection and 
development. 

Variations in climate should not be 
regarded as the sole cause of evolution 
but one of four or more contributing 
factors which Prof. Henry Fairfield 
Osborn has considered in his book, 
The Origin and Evolution of Life. It 
may be noted, however, that geologic 
and secular changes of environment 
have preceded many of the most pro- 
found changes in life. 

In the Archzozoic Era, which em- 
braces the oldest rocks, there is in- 
direct evidence that unicellular forms 
of life were present, also that nothing 
higher existed. 

The Lower Huronian Period, with 
an extensive glaciation in southern 
Canada and other parts of the world, 
was among the first of the critical life 
periods. The Archeocyathine, coral- 
like animals, appear in great numbers 
before the close of the period. They 
represent the oldest invertebrates 
known and an early step forward in the 
evolution of life from the unicellular 
forms. 

Toward the close of the Proterozoic 
Era another pronounced glacial climate 
prevailed in various parts of the world, 
the net result of which was the sudden 
appearance in the Cambrian rocks of 
numerous examples of all classes of 
marine invertebrates. It is also prob- 
able that the tendency toward verte- 
brate life was initiated at this time, for 
primitive fossil fishes have been found 
in the Upper Ordovician rocks of 
Colorado and Wyoming. 

The next important crisis occurred in 
the late Devonian when, due to the 
rather extensive arid conditions in 
many parts of the world, there was an 
emergence of the earliest vertebrates 
from the water. Huntington says it was 
drought which apparently drove our 
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fishlike ancestors out of the water upon 
the land. He considers this a most 
momentous step, for only in the highly 
varied environment of the land does 
brain power develop s«apidly. 

Glacial conditions which were to 
have a far-reaching effect upon life 
returned in the late Pennsylvanian and 
again in the Permian periods. The 
Permian glaciation was prominent in 
both the southern and northern hemi- 
spheres to within 30° of the equator. 
It was during these trying times that 
the warm-blooded mammals probably 
arose. Their bones, however, have not 
been found earlier than the Upper 
Triassic. According to Huntington, 
the transition from cold-blooded to 
warm-blooded animals represents one 
of the most profound developments in 
the history of evolution. 

Throughout the Mesozoic Era the 


reptiles were the grand masters of the 
realms of land, air, and sea. During this 
time they waxed strong, deployed 
widely, and became adjusted to their 


environment. Then there came a 
great change over the landscape in the 
early Tertiary: the Rocky Mountains 
were uplifted, seas and marshy lowlands 
were drained, glaciation returned, the 
reptile horde was diminished, and the 
mammals became the dominant class. 

The mammals in turn took on many 
diverse forms and, like the reptiles, 
occupied all the media of land, water, 
and air during the millions of years of 
the Tertiary Period. When they had 
reached a condition of complete domi- 
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nance and adaptation, they too were 
suddenly wiped out in wholesale lots. 
This may be attributed directly or in- 
directly to the severe climatic vicis- 
situdes of the Pleistocene or early 
Quaternary glaciations. 

The Quaternary Period is called the 
Age of Man. In Europe south of the 
fifty-third parallel evidences of Pleis- 
tocene man and even of a late Tertiary 
(Pliocene) man have been found. Suc- 
cessive types of men lived, struggled, 
and endured the privations of the 
glacial and interglacial epochs. Dur- 
ing these times the cultural develop- 
ment of man centered about the per- 
fection of stone implements of chipped 
flint, the paleolithic stage; then during 
the short Postglacial stage, with its 
minor climatic oscillations, he passed 
rapidly through the neolithic into the 
historic and modern culture stages. 
According to Huntington, it was 
apparently this Glacial Period which 
chiefly stimulated man’s mental devel- 
opment and caused his intelligence to 
dominate the earth. 

We pause on the threshold of the 
future; we dare not enter, for we have 
a profound respect for the past. We 
know that this is the Age of Man but 
we do not know what the next age will 
be. We feel assured that seasonal and 
climatic variations will continue in a 
pulsatory way as before, but as to 
man he will in all probability succumb 
in time, as did his ancestors, to the 
natural forces that caused him to rise 
and conquer. 





DAVID STARR JORDAN, 
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From a portrait by E. Spencer Macky, presented to Stanford University by Mrs. Jordan 


David Starr Jordan—Naturalist and Leader 
of Men 


AS PORTRAYED THROUGH HIS WORK “THE DAYS OF A MAN” 


By J. T. NICHOLS 


Associate Curator of Re-ent Fishes, American Museum 


HE scientific value of autobio- 
graphical documents varies with 
the point of view, training, 

ability in expression, originality, and 
“apperceptive mass” of the author. 
Autobiographies of men of eminence 
reflecting a wide and intimate contact 
With life have a peculiar interest. As 
was to have been expected, notes cov- 
ering more than half a century of an 


active life, brought together in two 
volumes by Chancellor David Starr 
Jordan, of Stanford University, under 
the title The Days of a Manisa publica- 
tion of more than ordinary importance. 

It is not too much to say that no 
American naturalist can afford to be 
without access to this work, for refer- 
ence if for no other purpose. Jordan’s 
interest in the natural sciences has been 
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a very wide one. With great talent for 
leadership and for coéperation he has 
crowded into this narrow span of years 
an astonishing wealth of personal con- 
tact with individuals representing 
many different fields of thought, and 
with events of importance to our pres- 
ent knowledge of natural history sub- 
jects. Trivial sidelights some of these 
contacts may have been, but chrono- 
logically recorded as they are, elabo- 
rated where pertinent, and made 
accessible for reference by an index, 
they form a preéminently useful histori- 
‘al document. 

It would seem that with the pleasure 
of recalling and making permanent 
record of incidents and friendships of a 
lifetime, Jordan also had in mind the 
preparation of just such a useful his- 
torical document rather than a purely 
personal or literary work. It will be 
criticised as rambling in character, 
and much of it as being beside the 
point, but how else could it fulfill its 
reference function? 

Further light on the scope of this 
autobiography may be had by quoting 
two paragraphs from the Foreword: 

“For half a century the writer of these 
pages has been a very busy man, living mean- 
while three more or less independent lives: 
first, and for the love of it, that of naturalist 
and explorer; second, also for the love of it, 
that of teacher; and third, from a sense of 
duty, that of minor prophet of Democracy. 
If he had his days to live over, he would again 
choose all of the three.” 

* * + * * * * * 

As stated in the text, this work is essen- 
tially a record of friendships; but even as 
thus considered it is far from complete. For 
in the author’s varied experience as teacher 
and as executive, he depended on the willing 
coéperation of his associates—aid granted in 
an unusual degree. To every one who has 
shown him sympathy and tolerance he is very 
grateful. 

Bits of interesting natural history 
lore blossom from page to page of the 
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two volumes. These items have for 
the most part been published elsewhere 
in something like their present form, 
but are essential here for the proper 
background. A naturalist cannot fail 
to enjoy them, and should find some 
with which he was previously un- 
familiar. 

The work is a narrative of travel. 
Jordan’s keenest interest in natural 
pnenomena from the outset appears to 
have been in their relation to one 
another in the formation of some larger 
whole rather than in an analysis of 
their minutiz#—a scenic rather than a 
microscopic viewpoint. A very early 
interest in botany manifested itself in a 

ymparison of his home woods with 
ot’ ers farther afie’ where different 

«+ “kept compa... with different 
flowers. Indeed, he tells us _ that 
inability to travel extensively at that 
time and to make wider comparison of 
other floras, the vegetation of foreign 
lands, probably prevented him from 
becoming a botanist. As the years 
went by, he seized upon and made 
opportunity to visit all parts of our 
United States and many foreign lands, 
and throughout there is interesting 
comment on his impressions thereof. 

He says of an early sojourn among 
the mountains of the Southern States 
(1877) -— 

This wild, rough mass locally known as 
Black Mountain, beset with dark balsam 
firs, soft moss, and many subalpine plants, 
rises 6711 feet above tidewater—that is, 
about 500 feet higher than Mount Washing- 
ton. It does not, however, give the same 
impression of altitude because of the richness 
of its vegetation under a warmer sky. On its 
towering summit, under an _ overhanging 
rock, we passed a night. 

Of Switzerland (1881) he writes:— 

The Matterhorn burns itself into the 
memory as nothing else in all Europe does. 
Three of its neighbors, Monte Rosa, the 
Weisshorn, and the Michabeihorn or Dom. 
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The steep-sided peak of the Matterhorn,—the “ huge pyramid of the grandest of the Alps,”’ 


climbed by Doctor Jordan in 1881 


2s well as Mont Blanc, are indeed a little 
higher, but no other peak in the world makes 
such good use of its height. Most great moun- 
tains have white rounded heads, their 
harsher angles worn away by the long action 
of glaciers. The Matterhorn, however, is too 
steep for snow to cling to and no glacier has 
ever rounded its angles. It is therefore a 
creature of sun and frost, the wreck or relic 
of some ancient giant from which the strong 
gods of heat and cold have hurled down their 
avalanches of loosened rocks. 

With this introduction we read of an 
adventurous ascent of the Matterhorn 
wherein one of the party, Doctor 
Gilbert, nearly lost his life. Jordan 
tells us elsewhere that the motto “there 
is plenty of room at the top’’ impressed 
itself upon his memory in early life. 
The reader may, if he likes, connect this 
lact with Jordan’s evident reluctance 
to leave any eminent mountain peak 
unconquered. 


On a trip to Japan (1900) he visited 
one of the few remaining villages of the 
Ainus, which people occupied a large 
part of Japan prior to its conquest by 
the present-day Japanese :— 
only thing apparently 
worth while was to visit the little Ainu vil- 


For myself the 
lage of Edomo, four miles away. But it was 
too damp to walk and the only available 
horses were wild, unbroken brutes. A boat 
was then suggested if I didn’t mind getting 
wet. Meanwhile, an Ainu woman with bushy, 
curly hair and tattooed mustache trotted 
gayly into town, her tight blue trousers cov- 
ered with mud—altogether an amazing 
freak that made me wish to see more where 
that one came from. So, buying an oiled- 
paper blanket and borrowing coat and um- 
brella, I hired a little sailboat with two fisher- 
men and started out. 

This is his pithy description of the 
South Seas (1902) :— 

Four thousand miles from the Golden Gate 
the little archipelago of Samoa lies in the 
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heart of the “South Seas,’’ a stretch of warm 
ocean dotted with the asteroids of our earthly 
Cosmos, tiny verdant worlds—thousands of 
them between Java and the Marquesas— 
filled with joyous people as innocent of 
curiosity as to what happens in London or 
New York as the folks of Vesta and Ceres are 
careless of the politics of their planetary 
neighbors, Mars and Jupiter. 

The narrow home may be an atoll, a ring 
of broken corals fringed with tall coco palms 
which skirt a serene blue lagoon; or it may be 
a tangible island, the sharp verdure-clothed 
crest of an uplifted voleano, its wide-leaved 
evergreens mingled with royal palms and tree 
ferns, the whole inextricably tied together 
with a meshwork of climbing vines. Lava, 
however, constitutes the solid framework of 
all the islands; two hundred inches of rain a 
year and an ardent tropic sun urge their 
wonderful “bush” and guarding palms; the 
coral polyp builds up the white shore-lines 
and the cruel reefs; copra (dried meat of the 
coconut) creates their economic value. 

Down through the dense greenery leap 
clear, dancing streams with deep pools where 
lurks the agile sesele or mountain bass, while 
under the white waterfalls laughing girls 
disport themselves. Along the shores sway 
bending palms; from every vantage point one 
sees blue water meet blue sky, and ever to the 
ear comes the low growl of surges along the 
barrier reef. And all about (at least in olden 
days) swarms a joyous people with shining 
skins of yellow-bronze—straight and strong 
as Greeks; simple as children also, happy, 
affectionate, irresponsible, and human. 

In the author’s words this narrative 
is a record of friendships; as such it is a 
record of personalities. Therein per- 
haps lies its greatest human interest. 
There also may be found a real value, 
for a very large and representative 
number of the world’s citizens, men 
and women, has gravitated within 
range of his keen sympathy. 

There is space here to quote, as an 
illustration of his talent for portraiture, 
only the description of the elder 
Agassiz :— 

None of us will ever forget his first sight 


of Agassiz as we arrived on a little steamer 
from New Bedford in the early morning, and 


he met us at the landing, his face beaming with 
pleasure. For this experiment might prove 
to be his crowning work as a teacher. His 
tall, robust figure, his broad shoulders bend- 
ing a little under the weight of years, his large, 
round face lit up by kindly, dark-brown 
eyes, his cheery smile, the enthusiastic tones 
of his voice, his rolling gait—all these entered 
into our abiding impression of the great 
naturalist. 





To the Darwinian theory as it looked to 
him he was most earnestly opposed. Essen- 
tially an idealist, he regarded all his own 
investigations not as studies of animals and 
plants as such, but as glimpses into the divine 
plans of which their structures are the expres- 
sion, “That earthly form is the cover of the 
spirit was to him a truth at once fundamen- 
tal and self-evident.’”’ To his mind, also, 
divine ideas were especially embodied in 
animal life, the species being the “thought 
unit.”” The marvel of structural affinity— 
unity of plan—in creatures of widely diverse 
habits and outward appearance he took to be 
simply a result of the association of ideas in 
the divine mind. To Darwin, on the other 
hand, those relations illustrated the tie of a 
common heredity acting under diverse condi- 
tions of environment. 

Yet Agassiz had no sympathy with the 
prejudices exploited by weak and foolish 
men in opposition to Darwin’s views. He 
believed in the absolute freedom of science, 
and that no authority whatever can answer 
beforehand the questions we endeavor to 
solve—an attitude strikingly evidenced by 
the fact that every one especially trained by 
him afterward joined the ranks of the evolu- 
tionists. For he taught us to think for our- 
selves, not merely to follow him. Thus, 
though I accepted his philosophy regarding 
the origin and permanence of species when I 
began serious studies in Zoélogy, as my work 
went on their impermanence impressed me 
more and more strongly. Gradually I found 
it impossible to believe that the different 
kinds of animals and plants had been sepa- 
rately created in their present forms. Never- 
theless, while I paid tribute to Darwin’s 
marvelous insight, I was finally converted to 
the theory of divergence through Natural 
Selection and other factors not by his argu- 
ments, but rather by the special facts unrolling 
themselves before my own eyes, the rational 
meaning of which he had plainly indicated. 
I sometimes said that I went over to the 
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evolutionists with the grace of a cat the boy 
“‘leads”’ by its tail across the carpet! 

All of Agassiz’s students passed through a 
similar experience, and most of them came to 
recognize that in the production of every 
species at least four elements were iuvolved— 
these being the resident or internal fac- 
tors of heredity and variation, and the exter- 
nal or environmental ones of selection and 
segregation. 

To the writer the chief charm, the 
main value of The Days of a Man is 
that it gives us a tangible expression of 
Doctor Jordan’s personality. There- 
fore he hopes to be pardoned for devot- 
ing some space to this aspect. 

In spite of the fact that a not incon- 
siderable percentage of our American 
population aspires to leadership, a 
young man instinctively turning to his 
elders for that intangible commodity 
may sometimes look around in vain for 
just the kind he can use. By reference 
to the index we find in Volume II the 
following incident relating to a collect- 
ing trip made by Jordan and others in 
the Hawaiian Islands in 1901 in the 
interest of the U. 8. Bureau of Fisheries. 
“TA] lad, John T. Nichols, since 
ichthyologist of the American Museum 
of Natural History, joined us as 
volunteer assistant.” That, my first 
meeting with Jordan, was the occasion 
on which this peculiar quality of leader- 
ship which he possessed came to my 
attention. Many others have noticed 
that quality in him, before and since. 

In this as in other cases leadership 
is doubtless due not to a single trait of 
character but to a balance wherein 
several such traits have their part. 
Any attempt to trace the nature of 
leadership will not be a complete suc- 
cess but some probably contributory 
causes in Jordan’s case may be touched 
on to advantage. Jordan has been pre- 
eminently fearless, preéminently sim- 
ple, democratic; he is a man with wide 
sympathies and a true dramatic sense. 


He says that to the best of his recol- 
lection he only once experienced an 
overpowering sense of fear, apparently 
a common one among mankind in 
general. Speaking of his early child- 
hood he cites a single childish panic as 
an incident to be valued in after years 
as giving an insight into such feelings 
in others. 

To be sure, this one incident is 
sufficient to show that he was not in- 
capable of fear, but the writer’s surmise 
as to why his sense of fear never de- 
veloped—a surmise which may be 
readily verified from incidents in the 
narrative of the autobiography—is 
worth emphasizing, for it introduces 
another marked trait of character. 
After one taste of that disagreeable 
emotion Jordan probably concluded 
that it had nothing to recommend it 
and was unnccessary, therefore shut it 
out from future consideration. 

To those who know him Jordan 
always seems to have mental leisure. 
It is axiomatic that an active person, in 
order to have any leisure, must elimi- 
nate the unnecessary. This was pointed 
out some centuries ago by Marcus 
Aurelius, and likely earlier. Many of 
us follow it as a precept but not with 
this complete success, from which it 
may be further surmised that Jordan 
has combined with great mental and 
moral sensitiveness an emotional and 
nervous insensitiveness rather in keep- 
ing with his large frame and his rugged 
physical strength in early years. That 
an explanation in line with the above is 
more or less correct is attested by 
various personal matters recorded in 
the autobiography, for instance his 
attitude toward the use of tobacco, to 
which he has always been opposed. 

Those who find solace in the fragrant 
weed are able through its means to 
shut out more or less successfully 
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grown almost too rapidly for human 
adjustment. 

It’s nice to feel 

When planets reel 

Like drunken ships at sea 

That there’s only the scratch 

Of a lighting match 

Between my pipe and me. 
To the invulnerable such a smoke 
screen will appear merely useless waste 
of a man’s better energies, its essential 
friendliness not being apparent. 

Democracy is a subtle art and seldom 
found without impurities in great 
universities, city governments, or else- 
where. The democracy of Jordan 
seems always to have been of a very 
high degree of concentration, which has 
tended to give him the support of free 
men and increase his influence among 
free men. 

As to the part played by the 
dramatic in leadership, we may point 
to a parallel in nature. A _ swallow- 
tailed kite, one of the most inspiring 
of our native birds of prey with mag- 
nificent aérial control, seen resting mo- 
tionle s on the air currents, whether 
favorable or adverse, makes one feel 
instinctively that here is a bird that 
‘an soar to any height. 

The connection which doubtless 
exists between leadership and _ the 
dramatic has been noticeable in Jor- 
dan’s career. Native fearlessness quite 
above any petty embarrassment in the 
company of truth unadorned, simplic- 
ity fostered by years of training in the 
rigid elimination of the unessential in 
word and deed, a democracy founded 
on Puritan ideals and conscience, were 
combined at any given point of contact 
with his fellow men, whom he loved, 
by a rare dramatic intuition. 

An interest in verse furnishes a side 
light oa his personality, quite a number 
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assaults on their nerve centers by the 
complications of a civilization that has 
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of contributions from his own pen being 
scattered through the two volumes of 
this autobiography. The appeal for 
him in this mode of expression seems 
to have lain in its economy of words 
and its dramatic possibilities. We 
quote two choice bits, first a jingle 
illustrative of the “pidgin,’”’ or trade 
English, of the west-coast Chinaman; 
the second, a stanza of a longer poem, 
partaking of the nature of propaganda. 

Mellican man go China side 

Catchee China dishee; 
China man go Mellican side 
Catchee Mellican fishee. 

Lorenzo’s city, can it be 

Thou livest but in history? 

Are all the glories of thy race 

Dissolved in sordid commonplace? 

Seek’st thou on an unfriendly shore 

The petty pillage of the Moor? 

O Florence! thou shalt rise again, 

Thy deeds once more be deeds of men! 

Such real men the ages know 

Crowded thy Ponte Vecchio— 

Not stage-struck singers of the day 

With “endless dirges to decay.” 

Even thy Ghibelline and Guelph 

Lusted for power and not for pelf. 

The history of one of the most suc- 
cessful teaching careers that America 
can show, about which these biographi- 
cal notes are grouped, has not been 
touched upon in the present review. 
I have also left unnoticed Jordan’s 
activities as “‘ prophet of Democracy.” 
It is well known that he devoted him- 
self whole-heartedly to world peace for 
years, to have his labors in that direc- 
tion interrupted by the most universal 
and destructive of wars. Whereas 
they may bear fruit in the years beyond 
our knowing, it is also true that schol- 
ars were often unlucky in_ politics, 
even in Cicero’s day. Comment upon 
these things has been omitted because, 
as a naturalist, I like to feel that 
Jordan is and has been primarily a 
naturalist, a leader, carrying the torch 
of knowledge forward in that field. 
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In the course of his travels in Japan Dr. David Starr Jordan visited the little Ainu village 
of Edomo, referred to on page 383 of the preceding article. Meanwhile his traveling com- 
panion, Dr. John O. Snyder, visited Sapporo and there obtained the pictures of Ainus which 
, through his courtesy we are privileged to reproduce herewith 
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AN AINU WOMAN IN JAPANESE DRESS 


The Ainus are a dwindling race, today numbering about 20,000 individuals; yet of old 
‘ley occupied large sections of Japan and apparently offered stubborn resistance to the invad- 
¢ Yamato tribe. The woman in the picture is married, a fact indicated by the black mustache 
t:ttooed on the lip 
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THE AINUS 


AINU WOMEN GRINDING MAIZE 


Doctor Jordan tells us that in the north grain is never ground into meal, “for the usu:l 
Japanese stove is a mere box or pan burning only a few twigs at a time, and thus no food whi: 
takes long to cook can be utilized.”’ Before the introduction of maize into Asia, a mortar and 
pestle of the type here shown were used solely for the pounding of rice, and that is still their 
main function. Among our eastern woodland Indians strikingly similar implements were al-0 
used for grinding maize 
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Louis Pasteur and His Benefactions to Mankind 


EXEMPLIFIED IN THE CENTENARY EXHIBITION RECENTLY 
HELD AT THE AMERICAN MUSEUM 


By GEORGE F. KUNZ 


Research Associate of Gems, American Museum 


The Pasteur exhibition at the American Museum initiated by the New York 
Mineralogical Club with the codperation of the Museum and with contributions of exhibition 
material and assistance from the United States Department of Agriculture, the New York 
Academy of Medicine, the New York State Board of Health, the New York City Board 
of Health, and other institutions, and individuals. To enumerate all of those to whom 
credit is due is not possible within the available space, vet special mention should be made 
of the Secretary of Agriculture and .of the following members of the scientific staff of the 
United States Department of Agriculture for their efforts in behalf of the exhibition: Dr. 
E. D. Ball, director of scientific work; Dr. E. T. Wherry, for the exhibit having reference to 
the development of isomerism in crystals; Dr. Charles Thom, of the Bureau of Chemistry, for 


was 


the series showing experiments in lactic and alcoholic fermentation, processes carried out by 
Pasteur controverting the theory of spontaneous generation, wrobic and anzrobic life, and 
proof of germs in the atmosphere; Dr. John 8. Buckley and Dr. W. 8. Gochenour, of the 
Bureau of Animal Industry, who have shown as closely as possible the work carried out by 
Pasteur on anthrax, chicken cholera, and rabies; Mr. B. A. Linden, of the Bureau of Chem- 
istry, for drawings, photo-micrographs, culture media, and glassware similar to that used by 
Pasteur, and also for the coérdination and installation of the exhibit at the American Museum. 
For their special helpfulness grateful acknowledgement is due also to Mrs. Henry Fairfield 
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Osborn, Dr. Robert Abbé, and Monsieur Vallery Radot, the son-in-law of Pasteur. 


HE centenary of Louis Pasteur 
was observed at the American 
Museum not only in the form of 

a memorial meeting held on the 
evening of December 27, 1922, but 
through the installation, in the early 
weeks of 1923, of an exhibition illus- 
trating the great contributions to 
science and to human welfare made by 
Pasteur. The results of the impetus 
which Pasteur’s discoveries gave to 
later medical research were also graph- 
ically set forth, and finally the per- 
sonal side of this great scientist and 
his relationship to the world in which 
he lived were indicated by hundreds of 
photographs, paintings, statues, let- 
ters, autographs, and memorabilia. 

It is by his epoch-making discoveries 
that Pasteur opened up a new field for 
scientific exploration and it was fitting 
that the material illustrating these 
should have had the place of greatest 





importance in the exhibition. Through 
certain carefully planned experiments 
Pasteur was able to demonstrate the 
true nature of fermentation, thereby 
overthrowing the popular doctrine of 
Liebig and others, that fermentation is 
a spontaneous chemical or 
chemical process. According to the 
belief held in Pasteur’s day all fermen- 
tations, alcoholic and _ putrefactive, 
were the result of the chemical changes 
taking place in dead matter. This ide: 
was repugnant to Pasteur, and his 
preliminary experiments led him quite 
naturally to think of fermentation and 
putrefaction as vital acts. 

A number of flasks (exact reproduc- 
tions of those used by Pasteur) were 
introduced in the exhibit to show the 
phenomena of lactic fermentation. 
One of these contained some bouillon, 
which had been heated to sterilize its 
contents. Under such circumstances 
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Louis Pasteur, the father of bacteriology, through whose discoveries a 
new field of medical research was opened up 


Another 
flask showed bouillon that had been 
inoculated with some cabbage, thereby 


the contents remain clear. 


causing the lactic organisms to develop 
in great numbers and the bouillon to 
become turbid. Still by way of illus- 
trating the experiments of Pasteur, a 
tiny speck of liquid was transferred 
from one flask to another, the contents 
of which were perfectly clear. Within 


twenty-four hours bouillon thus in- 
oculated will display a tremendous 
growth of lactic organisms. The sugar 
present in solution is converted to 
lactic acid after several days’ growt 
of this lactic ferment. 

Passing now to alcoholic ferment:a- 
tion,—Liebig had regarded yeast, an‘! 
in general all ferments, as a nitrogenot 
albuminous substance, which had th 








ina kg See Na BORN Aa 





sn nk ab 08. 





CE Sai al hill dl ate! 


hisngr 














power to cause certain chemical decom- 
positions, but he failed to insist that in 
its quality as a living organism it had 
anything to do with the fermentation. 
He considered as far back as 1843 the 
organic nitrogenous matter as ab- 
solutely essential for fermentation. 
Berzelius, for his part, asserted that the 
ferment only exerted an action by its 
presence and caused decomposition of 
the organic matter without changing it 
quantitatively or in quality. 

For Pasteur, however, the ferment 
was not a dead substance in process of 
destruction, but a living thing in 
process of organization. To refute the 
old theories he grew yeast in liquids 
from which all organic nitrogenous 
matter had been removed; for instance, 
in one containing only pure cane sugar, 
certain mineral salts, and an am- 
monium salt to provide nitrogen. 
Pasteur triumphed over Liebig and 
Berzelius by producing a fermentation 
under these conditions. The yeast 
multiplied, the added weight coming 
from the sugar, and Pasteur declared 
that increase of weight was a proof of 
life, of a profound chemical work of 
nutrition and assimilation. 

These various experimental tests of 
the true cause of alcoholic fermenta- 
tion were illustrated just as thoroughly 
and consecutively as in the case of 
lactic fermentation. 

The clarification of the long-dis- 
putcd question regarding spontaneous 
generation was another of the great 
contributions made by Pasteur. To 
sav nothing of the rather childish 
beliefs of ancient physicists, and indeed 
those of much later periods, it was still 
the general conviction in Pasteur’s time 
thet the organisms accompanying 
putrefaction and fermentation were 
spontaneously produced by the ele- 
ineuts of the putrefying substance or 
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of the fermenting liquids. But Pas- 
teur’s experiments in fermentation had 
taught him differently and led him to 
the discovery that there are constantly 
floating in the air vital germs which 
will multiply as soon as they find a 
favorable environment. 
The course of the 
whereby he refuted the theory of 
spontaneous generation was shown in a 
series of flasks. Pasteur drew out in : 
flame the neck of a flask containing a 
vegetable or animal infusion, and then 
boiled the liquid so as to destroy by 
heat anything living it contained. The 
vapor produced by boiling drove out 
the air and at the same time the in- 
terior of the flask was sterilized. The 
vapor escaped into the outside air after 
traversing a platinum tube, heated to 
redness in a gas furnace. (The appa- 
ratus, as well as the flask with length- 
ened neck, is shown in the topmost 
drawing on page 394.) After some time 
the flame was extinguished, the liquid 
was cooled, the vapor was condensed 
and was replaced by air which had 
traversed the red-hot platinum tube, 
wherein everything living had been 
burned. The tapering neck was then 
sealed in a flame and the infusion re- 
mained clear, for nothing living was 
able to enter it. (This condition is 
represented by the flask on the left of 
the middle series of drawings.) Taking 
one of these sterilized flasks, Pasteur 
passed into the neck a little piece of 
cotton soiled by dust from the air, the 
living quality of which his critics had 
denied (center of middle series). As 
long as this cotton remained fixed in 
the neck, the liquid retained its clear- 
ness. However, when at the end of 
fifteen days he caused the cotton to 
fall into the infusion by simply inclin- 
ing the flask, the liquid became clouded 
in twenty-four hours, and at the end 
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of forty-eight hours it contained mil- 
lions of living organisms (right of mid- 
dle series). 

To prove to his critics that the piece 
of cotton used in the previous experi- 
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remained clear and sterile indefinitely, 
Pasteur then cut off the neck of the 
flask, so as to leave the fluid exposed 
to the fall of atmospheric dust (right 
of lowest series). 


In two or three days 


Through a series of experiments, indicated in the above diagram and described in the text 
of this article, Pasteur decisively refuted the theory of spontaneous generation 


ment did not influence the result, he 
introduced into a swan-neck flask 
(left of lowest series) an infusion capa- 
ble of fermentation. He thereupon 
boiled the fluid until all the air had 
been driven out of the flask and the 


fluid was sterilized. Ordinary air 
was permitted to enter the flask 


through the curved neck. The flask 


the fluid was swarming with micro- 
organisms. 

The tests of putrefying matter were 
then taken up, and a drop of liquid 
from some decaying organic matter 
undergoing butyric fermentation was 
added to liquid in a sterilized flask. A 
gas was liberated, but it differed from 
alcoholic fermentation, consisting of 
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varbonic acid gas and hydrogen. Ex- 
amining a drop of the liquid under 
the microscope, Pasteur saw to his 
surprise a great number of motile rods, 
so disposed as to prove that reproduc- 
tion took place by fission. Thus was 
revealed the new world of bacteria, 
more active and more densely popu- 
lated than the world of yeasts. 

In 1877 the French Government re- 
quested Pasteur to undertake the study 
of splenic fever (anthrax) because 
of losses mounting up to 20,000,000 
francs annually from this disease. 
Pasteur was able in a very short time 
to confirm the findings of Davaine, 
who had previously seen rod-shaped 
bodies in the blood of animals dead of 
anthrax, and claimed these rods to be 
the cause of the disease. 

Pasteur prepared a vaccine No. 1 
and later a second culture of the 
anthrax organism, a somewhat stronger 
vaccine No. 2, yet one not wholly 
virulent. This is administered ten 
days after vaccine No. 1. 

In 1880 Pasteur started his studies 
on chicken cholera, and in the course 
of these he developed as a culture 
medium for the growth of the micro- 
organism a bouillon of chicken gristle, 
neutralized by potash and rendered 
sterile by subjection to a temperature 
of from 110 degrees to 115 degrees 
Centigrade. Cholera could be pro- 
duced in healthy chickens by means of 
the organism grown in this medium. 

Pasteur’s work on chicken cholera 
Ws interrupted for several months. 
When he again took it up, he found 
thst the old cultures were no longer 
capable of producing the disease in 
healthy fowls. Onthe contrary, inocu- 
lat’ -n with these old cultures brought 
about a marked immunity in the 
fowls, so that they were able, when 
subsequently inoculated with virulent 
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cultures of the chicken cholera organ- 


isms, to withstand the disease. Thus 
was established a fundamental prin- 
ciple in the attenuation of micro- 
organisms and this principle has been 
made use of since then in preparing 
vaccine for immunizing animals against 
certain diseases. 

Pasteur’s first experiments on im- 
munization against rabies were con- 
ducted on dogs. He proved conclu- 
sively that by repeated injections of 
rabies virus which had been attenuated 
or weakened, dogs could be rendered 
immune to rabies, no matter how 
severe the exposure. 

Pasteur first immunized dogs with 
repeated injections of a virus which 
had passed through monkeys a number 
of times. He found this virus to be 
not only harmless when injected into 
the dog, but that repeated injections 
made the animals refractory to the 
disease. Later, by a number of pas- 
sages through rabbits he was able to 
increase the virulence of the virus; so 
that rabbits were brought down with 
the disease regularly in seven days. 
He found that this virus, which was 
present in the spinal cords of rabbits 
that had died of the disease, could be 
attenuated or its virulence reduced by 
drying, so that after fourteen days the 
virulence of the virus was destroyed. 
He evolved from this a system of vac- 
cination, starting with a cord which 
had been dried fifteen days, and suc- 
cessively injecting emulsions of cords 
dried fourteen days, thirteen days, and 
so on until the last injection was that 
of the emulsion of a cord dried only 
one day. Experiments on dogs re- 
vealed the fact that this method of 
immunization was highly efficient. 

So great was Pasteur’s confidence in 
the efficiency of this method of vac- 
cination, that he requested of the 
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Minister of Public Instruction that a 
committee be appointed to determine 
whether or not the dogs vaccinated 
were refractory to rabies infection. 
This request was granted and a com- 
mission appointed. Pasteur furnished 
the commission with nineteen dogs 
which he himself had _ vaccinated, 
and these nineteen dogs together with 
nineteen control dogs, were exposed 
by the commission to rabies infection. 

The Pasteur had 
predicted. Of the nineteen vaccinated 
dogs not one developed rabies, while 
of the nineteen control dogs, thirteen 
died of infection. Later his 
methods were utilized for the cure of 
rabies in humans. Pasteur’s method of 
raccination has also had considerable 


results were as 


rabies 
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use in veterinary medicine, and has 
been of economic value in the pro- 
tection of livestock exposed to rabies 
infection by bites of rabid dogs, 
wolves, coyotes, ete. 

In conclusion, we must repeat that 
the Department of Agriculture faith- 
fully reproduced all of Pasteur’s ex- 
periments with apparatus exactly like 
that made for and used by him in these 
investigations. The apparatus was so 
systematically disposed that one was 
able to study the great discoveries just 
as Pasteur saw them. So impressive is 
the restaging of these world-famous ex- 
periments that the Department of Agri- 
culture will make a permanent exhibit 
of them, now that the apparatus has 
been returned t° Washington. 





There is no single discovery of Pasteur more dramatic or more far-reaching in its benefi 
cence than that of the cure for hydrophobia. 
group of children whom he saved from the fatal results of this disease 


The picture shows Pasteur surrounded by 
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Courtesy of Dr. Frank E. Lutz 


Royal Palm State Park (formerly known as Paradise Key) is in the southern portion of 
the Everglades and is a spot of great natural beauty as well as of exceptional biological 


interest. 


Conspicuous are the majestic royal palms that rise to a height of more than one 


hundred feet, proudly aloof from the lesser plant world. There are 4000 acres in the park 
960 acres ceded by the state of Florida in 1915, an additional 960 acres presented by Mrs. 


Henry M. Flagler, and 2080 acres ceded by the state of Florida in 1921. 


The park is 


owned and administered in the public interest by the Florida Federation of Women’s Clubs 


Swinging the Net in Southern Florida 


By HERBERT F. SCHWARZ 


Research Associate in Hymenoptera, American Museum 


HEN we left New York, the 

feel of winter was in the air. 

By the time we reached Mi- 

aii, Florida, less than forty-eight hours 
later, we had passed through more than 
half of the eycle of the seasons. Spring 
greeted us in North Carolina, the white 
bloom of dogwood spangling the green 
i the open forest. As the train moved 
southward, flowers appeared in increas- 
ing variety and we regretted that we 
could not jump off for just a moment to 
peep into the funnel-like leaves of the 
‘ving-yellow pitcher plant (Sarracenia 
«) and note its insect captives. 
ith Carolina, with its darkey cabins 
iil its mules, gave way to Georgia. 
it was not the rising temperature alone 





but the character of the landscape- 
the abundance of fan-leaved palmettos, 
of stately royal palms, and of blooming 
red Hibiscus—and especially the trucks 
laden with freshly picked oranges that 
told us we were rapidly reaching our 
destination. 

We had come to Florida to make a 
collection of the spring and early sum- 
mer insects and to pick up in spare 
moments what information we could 
regarding their habits. Dr. Frank EF. 
Lutz. curator of entomology in the 
American Museum, who planned and 
headed the field trip, believed that in 
the area from Miami southward speci- 
mens might be obtained that would 
link up in an interesting way with the 


sh 
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insects collected in previous years in 
the West Indies. 

Over this southern portion of the 
map of Florida is written in large letters 
the term Everglades, a term that may 
to some still conjure up a picture of 
inaccessible swamp land, infested by 
the deadly moccasin,—the lurking 
place of scattered bands of Seminoles 
who found refuge in its fastnesses after 
the bulk of their nation had fallen in 
battle or had been deported westward. 
This region is, however, being rapidly 
opened up. Already a road extends 
from Miami, via Homestead, through 
the Royal Palm State Park, to Flamin- 
go on the Bay of Florida, and beyond 
toward Cape Sable at the southwestern 
tip of the peninsula. Another high- 
way is now in course of construction, 
and canals for drainage and as channels 
of communication are among the 
actualities. With this penetration of 
what was once looked upon as prac- 
tically impenetrable, it is probable that 
before long the plant and animal life 
of the region will be changed and there 
is, therefore, no time to be lost if a 
record is to be made of the interesting 
species that dwell there. 

The very first day of our sojourn 
brought us evidence of the doom that 
awaits some of the spots of greatest 
biologic interest. On the outskirts of 
Miami lies the famous “Brickell ham- 
mock,” a bit of West Indian jungle on 
the mainland of the United States that 
has been the collecting ground for the 
representatives of several scientific 
institutions. The growing city of 
Miami has spread like a prairie fire 
toward this spot. In places it has al- 
ready reached it and in a little while will 
have completely engulfed it. The dense 
growth of tropical trees is falling before 
the ax to make way for ornamental 
gardens, and in time the true character 
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of the land will be a memory only, if 


indeed it is not completely forgotten. 
That we might contribute our small 
share toward perpetuating the record 
of this hammock, we collected for two 
days along the jungle paths, in the 
jungle itself, and in the open pine 
land that flanks it. 

Glad as we should have been to 
continue our work in the environs of 
Miami, other localities of the region 
awaited our examination. At Miami 
we had enjoyed many courtesies 
through Dr. J. Arthur Harris, who at 
the time was engaged in research work 
at the Plant Introduction Gardens of 
the United States Department of 
Agriculture, and through his assistant, 
Mr. Crane, and it was in their company 
that we were privileged to journey by 
automobile to the Royal Palm State 
Park. The road wound by many a fine 
estate, past orange groves, some of the 
trees of which bore both blossoms and 
fruit, on to Homestead. It was while 
stopping near tilomestead for a few 
moments that Doctor Lutz noticed a 
bee of unusual appearance. A swing 
of the net yielded the first Centris, a 
tropical genus of bees the females of 
which have on their third pair of legs a 
heavy development of pollen-collecting 
hairs that suggest the chaps of the 
western plainsman. Although in our 
later collecting we obtained additional! 
specimens of Centris, we were glad 
indeed to feel that at least one of these 
bees was represented in our catch. 

We jumped into the auto again and 
headed toward the Royal Palm State 
Park. This park is owned and ad- 
ministered in the public interest by the 
Florida Federation of Women’s Clubs, 
as a site deserving of perpetuation in its 
pristine state. Hunting, fishing, and 
mutilation of foliage are forbidden on 
the premises and if the danger of fire, 


£ 
é 
. 


TRY BIIYR GI gt ALN 2M NIT 





























per AED 














phan <reais 28 


2 IEA Re anche 


LINER tate meat EEN AS mae 


as ORS 





“AO a 





SWINGING THE NET IN 


SOUTHERN FLORIDA 





Courtesy of Dr. Frank E. Lutz 


The Royal Palm Lodge affords every comfort for those visiting the Royal Palm State 


Park. 
ning water, bathing facilities, electric lights, and other conveniences, it is a place where one 


may sojourn with ease although surrounded by 


which has already devastated some por- 
tions of the reserve, can be guarded 
against in the future, a hammock of 
unusual interest—perhaps the finest 
hammock in the Everglades—will be 
available for the study and enjoyment 
of nature lovers. Dusk overtook us 
before we reached the park but even 
in the half light its dense verdure, 
above which rose toweringly the tall 
stems and graceful fronds of the royal 
palms that give the park its name, was 
in sharp contrast to the level grass land 
through which the approach is made. 

In a few more moments we were in 
front of the rustic gateway of the Royal 
Palm Lodge. An electric light sur- 
mounted this entrance, attracting a host 
of minute fliers; below on the path- 
Way were gathered a number of tiny 
tree toads, waiting expectantly and not 
vainly for the insects that dropped ex- 
hausted after their spiral dance. Occa- 
sionally a carabid beetle would scurry 


Provided with a sereened porch, a comfortable living room and bedrooms, with run- 


the primeval jungle 


across the path, clumsily pursued by a 
hopping toad, but even when overtaken 
would leave the aggressor staggering 
and repentant and perhaps just a little 
thankful too at having escaped swal- 
lowing an insect that on closer acquaint- 
ance proved so unsavory. We had 
met with some of our competitors in 
collecting; but in a bush, fully illum- 
ined by the lamp, yet so intent in her 
attitude, so statuesque in her absorp- 
tion that it was necessary to glance at 
this motionless thing twice to be sure 
that the eye had not been deceived, was 
another collector of insects, the mantis, 
with her traplike front legs bent to 
seize the hapless moth that might 
thoughtlessly stray her way. We put 
an end to her projects by capturing her. 
There is sometimes a little satisfaction 
in feeling that collecting includes the 
predatory insects as well as the gath- 
erers of pollen and the sunshine-loving 
sippers of nectar. 
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Next morning we were off for the tip 
of Florida through the southern portion 
of the Everglades. As the rainy season 
advances, the grassy plains that stretch 
on each side of the road become sub- 
merged, creating a vast swampy area. 
At the time of our visit, however, the 
rainy season had only begun and the 
plains were merely spongy to the tread. 
Evidence of the true character of the 
region was afforded, however, by the 
‘anal of sluggishly flowing water that 
ran parallel with the road. This road 
was constructed by dredging in the 
desired direction, a canal forming pari 
the ribbon-like excavation 
that yielded the material out of which 
the road was built. The canal was 
water-filled even at the close of the dry 
season and yet it was shallow enough 
so that one could see from the moving 
automobile the fish that swam just a 
little below its surface or that rose and 
splashed only to scurry below again. 
An eagle flapped in low leisurely flight 


passu in 
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ahead of our auto, keeping to the road 
almost without deviation. Buzzards 
were seen circling in intent examina- 
tion of the flat expanse below. As we 
passed marshy places, herons and ducks 
winged away from us. 

Even more interesting than the signs 
of life about us was the country itself. 
Here was a great sea of prairie out of 
which rose at irregular intervals islands 
of tropical verdure, the so-called ham- 
mocks. Rarely was there a stray tree 
that overstepped the dead-line of the 
island bounds. To penetrate these 
compact jungles you would have to 
step with care, so as to avoid the dense 
network of ensnaring growths, and yet 
just beyond the wall of green there was 
a treeless stretch of coarse grass and 
Though much of the country 
was of this character, it 
all treeless. We passed by areas on 
which grew dwarf 


sedges. 
was not 


cypress, resem- 


bling the artificially stunted trees of 
the Japanese, and dwarf mangroves, 


Courtesy of Dr. Frank E. Lut: 


The southern coast of Florida is a low-lying flat area, menaced in the hurricane se:.son 
by the inrushing sea, which often pours far inland and in its retreat leaves sandy patches like 


those shown in the picture 
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stranded specimens of a tree that thrives 
on the shores of warm seas. As we 
approached the salt water, the man- 
groves became larger, until finally they 
stood well above us in height. 

At last we reached the tiny settle- 
ment of Flamingo on the Bay of 
Florida. In former days, it is said, a 
colony of flamingos existed on this 
site. These beautiful birds have dis- 
appeared but a faint suggestion of their 
structure still survives in the stiltlike 
‘upports on which the houses of the 
region are lifted high above the ground, 
thereby escaping the inrush of the sea 
when a West Indian hurricane lashes 
the coastal waters to fury. 

We collected a few miles west of 
Flamingo as well as on some of the 
hammocks and along the flower-strewn 
areas that we passed in returning to the 
park. Bees—the particular object of 
our search—were scarce, but occasion- 
ally one was found visiting the wild 
cotton, or busying itself in the cuplike 
yellow flower of the cactus, or gather- 
ing its provisions from some other plant 
equally favored. 

As the days went on we collected in 
and about the park, choosing now the 
flower-bordered roadside of the open 
country, now the jungle paths that lead 
into the green interior of the hammock, 
now the pineland, where the graceful 
Pinus caribea—the same species that 
grows on the Isle of Pines—shares the 
terrain with the palmetto and the 
eyead, the latter a true blue blood 
among plants, tracing its ancestry 
hack to the Carboniferous. To one 
entering the region for the first time 
nothing is probably more impressive 
‘han a walk into the jungle. One does 
not have to penetrate far to get the 
‘celing that one is entombed in green 
and to observe the remorselessness of 
the struggle for life in these congested 





centers of plant population. It is not 
only the weak that are crowded out; 
the strong, too, are the object of more 
or less successful attack. Here, for in- 
stance, is a great live oak, the very 
embodiment of strength. Yet about it 
coils a ropelike growth (//ippocratea 
volubilis) that fetters its limbs, while 
up the trunk of the manacled giant 
climb resurrection ferns, and pineapple- 
like tillandsias take strategic positions 
in the branches and on the stem, thus 
simulating an attack even though, un- 
like the Hippocratea volubilis, they do 
not endanger the tree by their pres- 
ence. Great curtains of Spanish moss, 
ashlike in color, drape the oak like a 
garment of repentance. The gumbo 
limbo tree, with its cocoa-colored 
bark, grows tortuously with sinuous 
trunk and writhing branch. Indeed, 
many are the twists and turns taken 
by not a few of the trees of the park 
jungle in their upward growth. In 
contrast, the royal palms rise erect 
and majestic, lifting their frond- 
crowned heads above the lesser plant 
world. 

We frequently noticed the web of 
a large, conspicuously marked spider 
(Nephila clavipes) stretched across the 
jungle paths. One night, provided 
with an acetylene light that cast a 
circle of radiance ahead of us as we 
made our way through the soft dark- 
ness, we came upon the web of one of 
these spiders that presented points of 
special interest. Along the supporting 
strands of this web, far away from the 
center of the orb, where the true 
proprietress had her station, spiders of 
different species (they were not the 
males of Nephila) had constructed 
little gossamer barriers of their own, 
attaching them to the main web. It 
is commonly thought that spiders are 
‘annibalistic. Yet these squatters 


‘ourtesy of Dr. Frank E. Lutz 


“BEARDED WITH MOSS” 

Even more applicable than to “the murmuring pines and the hemlocks” of Arcadia 
is Longfellow’s description to the patriarchal live oaks of the Royal Palm State Park, 
bearded as they are with a heavy gray growth of Spanish moss. Yet the botanist will inter- 
pose an objection, denying such poetic license and calling attention to the fact that Spanish 
““moss’’ is not a moss at all but related to the pineapple. Other epiphytic “pineapples” are 
abundant on the trees of southern Florida. A beautiful example of one, a Tillandsia, is shown 
in the picture on the opposing page. Spanish moss, in addition to being ornamental, has an 
interest for the ethnologist, for it was used by the aborigines in making aprons and skirts 
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Courtesy of Dr. Frank E. Lutz 
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another’s property—nay, more 


upon 
than squatters, possible poachers upon 
the insects that, but for their snares, 
might have found their way into the 
larger web—were enjoying immunity. 

It is interesting to note in passing 
that the attempt has been made more 
than once to use commercially the silk 
of certain species of Nephila, including 
that of clavipes. Though this silk is 
stronger and finer than that of the silk 
worm, it is an easier task to grow mul- 
berry leaves and other food plants for 
the larvee of Bombyx mori than to sup- 
ply live insects to Nephila, and it is 
not likely, therefore, that the former 
will ever be supplanted as man’s chief 
dependence for his supplies of raw silk. 

Our net swings yielded many insects 
—one of the advantages of entomologi- 
‘al collecting is that one is always 
assured of a bag—but the catch of bees 
was not as ample nor as diversified as 
we had hoped might be the case. More- 
over, we were at first surprised at the 
paucity of andrenids and other ground- 
nesting bees and at the relatively large 
number of Megachilide. A plausible 
reason for this disparity seemed to be 
the character of the country. Where 
rast areas are submerged annually for a 
period of months, the risks of ground- 
nesting must be great indeed, many of 
the larve imprisoned in their cells suc- 
cumbing as the water seeps in and turns 
the earthern walls to mud, spoiling the 
provisions that have been gathered by 
the mother. Under conditions such as 
these, the Megachilidze would have a 
better chance of survival. One after- 
noon the watchful eye of Doctor Lutz 
detected one of the bees of this family 
as it entered a hole drilled in a sign 
board. It proved to be an Anthidium. 
Of Dianthidium, a related genus, we 
collected many specimens. In the Old 
World, species of Magachilide have 
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been found nesting in empty snail 
shells. There was an abundance of 
such shells in the hammock of the park 
but, though we examined not a few of 
those that lay in our path, we did not 
discover a nest. 

One of our hopes was to learn some- 
thing of the nesting habits of Centris. 
One day Doctor Lutz observed a swarm 
of bees flying in and out of a hole high 
up inatree. Their behavior suggested 
that they were honey bees but we had 
taken no Apis in spite of industrious 
collecting and it seemed just possible, 
therefore, that we were on the verge of 
an interesting discovery. Tying his 
net to the end of a long pole and climb- 
ing into the branches of a neighboring 
tree, Doctor Lutz was able to reach the 
point, about forty feet from the ground, 
where the insects were emerging. A 
dexterous swing of the net while he 
balanced on a support none too secure, 
yielded a bee, but it was only an Apis, 
and thus defeated our bopes that it 
might be a species the nesting habits 
of which are less well known. A little 
later we caught an A pis on a flower and 
this fact and the behavior of the swarm 
suggested that these bees had arrived 
only just before Doctor Lutz detected 
their presence. 

Doctor Lutz’s triumph came, how- 
ever, next day. While collecting in the 
pine land at Homestead he observed a 
Centris entering the earth that filled 
a little irregular concavity in the rock. 
He proceeded to excavate the nest 
which lay more or less perpendicular to 
a horizontal passageway about three 
inches long that formed the entrance: 
hall. Two earthern cells were taker 
out of it, one incompletely stocked wit! 
food, the other containing not onl\ 
provisions but a small white larva. I 
the course of the excavation the be 
was caught. 
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At Homestead, which is beyond the 
Everglades, the proportion of andrenid 
bees was very much greater than in the 
immediate vicinity of the park, thus 
strengthening our impression that their 
paucity in our earlier collecting ground 
was due to the seasonal submergence 
of that area. Confirmation came also 
in a visit to Long Key, one of the islands 
in the chain east and south of Florida 
that have been made accessible by the 
seaward projection of the Florida East 
Coast Railway. Here we found an- 


drenids in abundance but only a single 
specimen of Megachile was represented 
in our catch! As the train moved over 
concrete bridges built in the shallow 
sea and crossed narrow islands, we saw, 
glancing oceanward, the brown pelican 
as it swam leisurely over the emerald 
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waters or dropped beak-first from the 
air upon some hapless fish. Near one 
of these birds was a laughing gull, and as 
the pelican emerged from the water, the 
gull would alight on its head, presuma- 
bly in the hope of sharing in the catch. 

The time had come when one of the 
members of the party had to start for 
the north. Little by little the land of 
oranges and palms faded in the distance. 
As the train sped northward, the sea- 
sons again another, 
only now they were running counter- 
clockwise, the full tide of summer 
ebbing into spring, and spring in turn 
giving place to that in-between period 
when things seem to be in a state of 
equilibrium and only a little is needed 
to advance the year or to throw it back 
for a brief moment into winter. 


succeeded one 


Courtesy of Dr. Frank E. Lutz 


A bit of palm-fringed shore on Long Key, one of the islands in the chain that includes Key 


Vest and the Dry Tortugas 








MARY CYNTHIA DICKERSON 

On April 8, 1923, Miss Mary Cynthia 
Dickerson died after an illness of nearly three 
years. Even before becoming associated with 
the American Museum, she was known, wher- 
ever nature is revered, for the breadth of her 
understanding of the world of living things 
and her ability to convey to others through 
her rich and many-sided personality their 
interest, beauty, and significance. To her 
the fields, the woods, the streams were places 
of intimate sojourn, wherein she claimed as 
familiar friends the trees, the flowers, the 
birds, the moths and butterflies, and the shy 
creatures that slip silently in and out among 
the cool shadows of the water grasses or sport 
unafraid in the sunny open shallows in the 
sheer joy of living. 

Many of Miss Dickerson’s beautiful and 
remarkable photographic studies depicting 
phases of the life histories of these creatures 
in their natural environment have found place 
from time to time in the pages of NaTuRAL 
History while the pictures in her Frog Book 
and Moths and Butterflies attest the skill of 
the trained observer in producing records of 
unusual value and interest. 

During her years of association with the 
Museum she was curator of woods and for- 
estry, curator of herpetology, and editor of 
NaturaAL History, and she carried these 
responsibilities not successively but simul- 
taneously. Her achievement in each of these 
departments considered independently was 
such that it might well have constituted a 
claim to enduring recognition. Ina later issue 
it is our hope to publish several articles dealing 
with the different phases of her work in the 
Museum, but a special word of tribute to Miss 
Dickerson for her untiring devotion to 
NaturaL History may fittingly find place, 
by way of anticipation, in this issue. 

Miss Dickerson assumed the editorship of 
the magazine in the course of 1910, having 
previously been for some time associate 
editor. In the ten or more years during 
which she directed its destinies, the magazine 
assumed a commanding position 
publications devoted to nature study. While 
the undertakings of the Museum con- 
tinued to receive deserved emphasis, space 
was given also to contributors other than 
those associated with that institution, and a 
perusal of the list of those who have enriched 


among 
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the magazine with their articles will be found 
to include many of the ranking scientists of 
this and other countries. 

Miss Dickerson’s vision of what the maga- 
zine should be led her unfalteringly. Although 
technically trained, she never lost the point 
of view of the lay reader and she had the 
almost magic ability of giving sparkle and 
interest to whatever she touched with her 
pen. With sturdiness of ideal, scientific 
grounding, and rare literary aptitude, she 
combined artistic intuition. The elements in 
a photograph that lent themselves to effective, 
independent treatment at once flashed upon 
her, and many a picture published in NaTuRAL 
History that has been admired for its 
beauty and significance owed its effectiveness 
to her perception of its possibilities when de- 
tached from a larger composition. 

It is a matter of great regret that her 
versatile personality has been withdrawn from 
the fields of activity in which she found so 
much genuine pleasure and satisfaction. 


ASIA 

Tue Tuirp Asiatic ExPEDITION RESUMES 
Work 1x Moncouta.—When the Third 
Asiatic Expedition set forth about the middle 
of April last year for the Gobi Desert, few 
would have ventured to predict that finds of 
such momentous importance to the under- 
standing of the animal life of the past would 
be brought to light during the weeks that the 
expedition devoted to the region. The dis- 
coveries of 1922 made imperative a second 
trip this year, so that this promising area 
might receive the proper measure of attention 
Indeed so great a field as has been opened up 
in Mongolia can be exploited only through « 
campaign extending over several years, wit! 
well organized field and transport arrange- 
ments, such as are assured under Mr. 
Roy Chapman Andrews’ leadership. It ha- 
taken seventy-five years to uncover the fauna! 
record of our Great Plains and the work is 
still going on. Mongolia offers possibilitix 
comparable to those of the Great Plains. 

The date of departure of the expedition thi 
year was set for April 17. On April 12, Pres 
dent Henry Fairfield Osborn cabled Mr. Ro 
Chapman Andrews as follows: 

Last season’s discoveries splendid. Ma 
continued good fortune attend third seaso: 
Look for Lower and Basal Eocene fos= 
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mammal beds; also for Lower Cretaceous 
land fauna unknown elsewhere. Round up 
collections discovered last season. Expect 
me end of September. Godspeed from all your 
Museum friends! 

The solution of many important questions 
hinges upon the further discoveries of the 
expedition. The real outstanding proof of the 
Asiatic dispersal theory would be the finding 
in the Cretaceous of placental mammals (five- 
toed ancestors of the horse, etc.) It is the 
prediction that these will prove to be small and 
primitive and will require for their discovery 
eyes specially trained in the detection of 
Eocene mammals. Messrs. Granger, Olsen, 
Kaisen, and Johnson are particularly fitted for 
a successful scrutiny of the terrain. The 
Tertiary faunas should yield strong evidence 
as to the source of various later immigrations 
—those of the cats, various ruminant phyla, 
most of the later rodents, the rhinoceroses, 
and, especially the ancestral series of man. 

The first destination of the expedition was 
Kalgan; thence it proceeded to Iren Dabasu. 
The very first month’s work vielded a find of 
great importance, a perfect skull of a titano- 
there,—a member of a group of animals that 
had their origin in the New World. In addi- 
tion to this Asiatic titanothere, the expedition 
unearthed a choice collection of fossils of large 
and small dinosaurs. 

The American public will have the oppor- 
tunity in the fall of hearing from the leader 
of the expedition in person the account of its 
adventures and accomplishments. Mr. Roy 
Chapman Andrews, accompanied by Mr. 
Clifford Pope, will sail from Shanghai on 
October 13 to begin on November 26 a lecture 
tour that will take him to different centers 
throughout the United States. 


A Brush with Banpits.—Heroism and 
devotion are required of the collector in 
China under the present turbulent conditions. 
ina recent letter Mr. Roy Chapman Andrews 
wrote, “Iam a bit worried about Granger—a 
hig row has started in his vicinity.” Mr. 
\ndrews’ anxiety was not wholly ill-grounded, 
«s is indicated by the following citation from a 
lctter of Mr. Walter Granger regarding the 
‘rip which Mrs. Granger and he took along 
the Yangtze: 

Had a fine trip down through the Gorges, 
eanda half days from Wauhsien to Ichang. 


Trt 


Warm sunny days and favorable winds. 
tema , oo aa 

‘an Into a small band of robbers in Wushan 
‘.orge and opened up on them with every- 
‘hing we had; this broke up the party in 
“ort order. Nobody hurt on our side. 
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Mr. Granger’s brief report of his experiences 
is supplemented by a more detailed account 
written by Mrs. Granger: 

The pirate gang found us in the middle of 
the Wushan Gorge, and a more isolated spot 
could not be imagined. Recent depredations 
by the band had driven all the inhabitants 
from the neighborhood, and the river itself 
was devoid of life because no coolies were 
left (after the army passed through) to make 
the boats go. Inone place the soldiers 
even stopped our boat and wanted to 
confiscate our coolies to pull a boatload of 
ammunition. However, nothing short of a 
foreign gunboat would have been of any help 
to us. As it was, we were able to defend 
ourselves and we think the robbers must have 
had the surprise of their careers when they 
found their rifle fire returned with interest. 
The prompt action was partly due to two 
American sailors whom we brought down with 
us from the United States Gunboat “ Palos”’ 
stationed at Wauhsien. Their terms of 
service had expired and the captain in com- 
mand thought it would be wise for them and 
for us to be together. Each sailor had on an 
automatic pistol which, when discharged, 
sounded like a machine gun. Later one of 
these men used Mr. Wong's rifle to good 
effect. {[Mr. Wong is the official interpreter 
of the Third Asiatic Expedition.] Three shots 
were aimed at us, none of which hit anything 
but the water. By the time forty-three 
rounds of ammunition had left our boat, the 
five assailants were getting out of sight as 
fast as they could. We are the only people 
we have heard of who didn’t have to let the 
bandits have it all their own way. A big 
American flag flew bravely over our boat, but 
that of itself was no protection whatever. 
Plenty of natives do not know one flag from 
another. This call to arms came about 1:30, 
just as we had finished our luncheon. The 
rest of that day was an anxious one. Not until 
7:45 that night did we get out of this gorge 
and into more open country where it was safe 
to tie up until morning. 


Mr. Clifford H. Pope, who has been collect- 
ing reptiles and fish on behalf of the Third 
Asiatic Expedition, 
infested Hainan: 


writes from bandit- 


Hainan is just now overrun with robbers 
and one never knows when one will be robbed 
or kidnapped although as yet these robbers 
have not attempted to kidnap a foreigner. It 
may be because they have had few chances, 
foreigners, other than missionaries, rarely 
coming this way. They rob us at will. Only 
a few days ago they took a $250 microscope 
on its way to the mission hospital. Chinese 
citizens always travel with a military guard. 
On this occasion the band of one hundred well- 
armed robbers easily put to flight the ten 
guarding soldiers after blowing off the 
sergeant’s head. This robbery took place 
only four or five miles from Nodoa. There 
have been several since my arrival. The 
robbers enter the market when they wish, as 











408 NATURAL HISTORY 


no one dares molest them. We expect at any 
time to be served a notice of a general attack 
and looting. In that case one can only hide 
one’s money and wait. But one is so utterly 
at the mercy of these outlaws that one never 
fears. If they come, they come, and if they 
stay away, one thanks one’s stars for one’s 
good fortune in not being attacked. They 
call themselves—‘‘The People’s Army.” 
Today half the missionaries leave for Kachek, 
which is over on the east coast. Day after 
tomorrow the last crowd leaves and then for 
three weeks I shall be completely alone in 
charge of the compound—four days frem 
the nearest foreigners. 


A TRIUMVIRATE OF TALENT.—The Third 
Asiatic Expedition was remarkably fortunate 
in securing the services of three such experts 
as Walter Granger in vertebrate paleontology, 
Frederick K. Morris in physiography, and 
Charles P. Berkey in geology. This was a 
triumvirate of unusual talent, inspired by a 
single purpose, each doing what he was best 
qualified by training and experience to do, all 
working together to produce and perfect a 
harmonious whole. In referring to the united 
work of these three men in recent addresses 
before the American Philosophical Society, 
the National Academy of Sciences, the New 
York Academy of Sciences, and the Explorers 
Club, President Henry Fairfield Osborn com- 
pared them with the pioneer field workers in 
western North America, Joseph Leidy as 
vertebrate paleontologist, William H. Holmes 
as topographer, F. A. Hayden as geologist. 
The reconnaissance work done in Mongolia in 
a single season is comparable with that done 
in our western territory in several seasons, 
partly through the accumulated experience of 
the men, partly because cf the present rapidity 
of transportation. Hayden and Holmes trav- 
eled by wagon at the rate of fifteen miles a day ; 
this was the rate of the camel caravan of the 
Third Asiatic Expedition, while the automo- 
bile caravan can make from thirty to forty miles 
a day. Already two very important geologic 
papers have been published by Messrs. 
Berkey and Granger in Noritates, copies of 
which may be purchased by applying to the 
ibrarian of the Museum. 

The Trustees of the American Museum, in 
recognition of the splendid field work of 
Professor Berkey and of his devotion to sub- 
sequent research and publication, have taken 
great pleasure in appointing him Research 
Associate in Geology, the first appoint- 
ment of the kind in this department of the 
Museum. 


THe FaAuNTHORPE INDIAN ExpEpDITION.— 
The joint expedition of Col. J. C. Faunthorpe 
and Mr. Arthur 8. Vernay is fulfilling in a 
remarkable way the purposes which it set out 
to accomplish, and the record of its achieve- 
ments is all the more notable in view of the 
searcity of several of the species obtained. 
The expedition has enjoyed rare privileges, 
meeting with the most generous coéperation 
on the part of the native rulers and the govern- 
ment officials. In Nepal, for instance, where 
tigers and rhinoceroses are “royal game”’ and 
may be hunted only on exceptional occasions 
—such as visits of royalty or of the British 
Envoy,—Mr. Vernay was privileged to en- 
gage in several tiger shoots, thanks to an 
invitation extended to him by the British 
Envoy. 

The tiger after killing its prey drags it 
some distance into thick jungle, there to feed 
on it all night. By daybreak the beast is 
gorged and abandoning its prey for the time 
being, looks for a pool of water somewhere 
comparatively near, where it rests during the 
day, only to come forth again after dark and 
resume feeding. Consequently, when a kill 
has been located by the trackers, it is almost 
certain that the tiger is within a quarter of a 
mile of it. In Nepal—according to the graphic 
account contained in one of Mr. Vernay’s 
letters—the method is to approach such a 
lair silently with a herd of trained elephants 
and then surround it, one line of elephants 
executing an encircling movement to the left, 
and the other a similar movement to the right, 
until the two lines meet and complete the ring. 
At intervals in the chain are the howdah 
elephants bearing the gunners with their 
rifles primed for action and confident that it 
will not be long before the tiger attempts a 





break for freedom. When the chain is com- 
pleted, the elephants are about twenty yards 
apart. 

Now the sabedar (the equivalent of captain) 
blows his whistle and at the signal the silence 
that has previously been observed is broken. 
Everybody deliberately begins _ talking. 
Simultaneously the elephants are turned in- 
ward, and as they move forward, the circle 
gradually grows smaller and smaller. Mean- 
while the tiger, hearing noises all around, 
retreats bewildered toward the center. Th« 
narrowing circle has shrunken to a diamete! 
of from 100 to 150 yards. The tiger by this 
time is hidden in the thickest grass he has 
been able to find or in thorn scrub. 





in- 








The 


Two 


arrived. 
in-moving elephants come to a halt. 
of the largest tuskers are then sent into the 
ring to beat the tiger out. Huge and powerful 
as are these beasts, they are obviously nerv- 
ous, trumpeting and tapping their trunks on 
the ground, swaying their enormous heads in 
order to break through the seemingly im- 
Suddenly there is a shrill 


The important moment has 


penetrable cover. 
trumpet from an elephant, a roar from the 

tiger, and the baffled and alarmed animal 

charges. It isa tense moment. If the aim of 

the gunner is not true, the elaborate prepara- 

tions have been in vain, for the elephants in 

most cases will not stand and the tiger may 

break through a convenient gap in the circle. 

The hunts in which Mr. Vernay partici- 
pated were exceptionally successful. In the 
course of seven days, five tigers were secured, 
two of them falling to Mr. Vernay. The 
number of participants in these hunts is an 
indication of the princely scale on which the 
operations were conducted, there being no 
less than 58 elephants, 177 mahouts and ele- 
phant men, as well as coolies, camp men, etc., 
totaling in all 533 people. 

At the conclusion of the tiger hunts Mr. 
Vernay joined Colonel Faunthorpe at Bagaha 
in west Nepal. Thence they moved into 
rough, difficult country to hunt the one- 
horned Indian rhinoceros (unicornis) and 
obtained three specimens (two males and a 
female) that are well above the average in 
size. (A cable announcing this valued acquisi- 
tion was referred to in the May-June issue 
of Narurat History, p. 303.) “We stalked 
the first one on elephants,” writes Mr. Ver- 
nay in his letter, “‘but when I saw a rhino 
and shot it, my elephant tried to bolt, and 
had the rhino charged, it would have been 
rather uncomfortable as the howdah is apt to 
he swept off by the trees. So we stalked the 
others on foot with satisfactory results.” 

To the Prime Minister of Nepal, Maharaja 
Sir Chandra Shamshere Jung Bahadur, the 
expedition and through it the American Mu- 
seul are much indebted for generous aid, and 
his gracious consent has been secured to the 
proposal that the rhinos be placed in his 
name in the Museum. 

Colonel Faunthorpe and Mr. Vernay next 
turned their attention to Mysore, the Maha- 
raja of Mysore having generously given his 
consent to the securing not only of an ele- 
phant but also of bison. Two bull elephants, 
one of which is 9 feet 5 inches in height and 
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has beautifully matched tusks, and a cow, 
the hunting of which was attended by a good 
deal of excitement, were obtained, one of the 
elephants being shot in Mysore, the other two 
in British Government Forest. The bison 
secured will make a superb group. They 
include two bulls (measuring respectively 5 
feet 10 inches and 5 feet 9 the 
withers), a cow, and a calf. 

Leaving Mr. Vernay in this region, Colonel 
Faunthorpe went with the photographer to 
north Oudh and the Nepal border to obtain 
the tigers, leopards, and sloth bears necessary 
to complete these groups for the Museum, and 


inches at 


to secure motion pictures and photographs of 
various animals in their living state. 

According to information received by mail 
two cases containing material secured by the 
Faunthorpe Indian Expedition are on the way 
to the American Museum. They include a 
number of skins and skeletal material of such 
mammals as the nilgai, gazelle, 
swamp deer, chital, hyena, ete. 


sambur, 


Mr. DovGias BurDEN, who throughout 
February and March hunted for the benefit 
of the American Museum in the jungle of 
Indo-China, writes from Delhi, India, under 
date of April 3, 1923, that he has secured sev- 
eral interesting specimens of the game of the 
region, notwithstanding the fact that hunting 
was difficult due to the long grass. The 
specimens include a bull and a cow of the 
water buffalo; a bull, a cow, and a calf of the 
gaur and of the banteng; and a buck and doe 
of the sambur, barking deer, and hog deer; 
in addition, there is a wild boar and sow and 
three kinds of civet cats. 


SOUTH AMERICA 

FROM THE INTERIOR OF BRITISH GUIANA.— 
A note announcing Mr. Herbert Lang’s pro- 
posed trip to the interior of British Guiana 
appeared in the issue of NaruraL History 
for July-August, 1922, pp. 375-76. We give 
now his resumé of the expedition, to be fol- 
lowed later by two articles dealing respec- 
tively with the forests of British Guiana and 
the life along the rivers of that country. 

I left New York on September 15, 1922, 
and returned to the Museum on March 10, 
1923. Through the kindness of Mr. W. J. 
La Varre, to whom I am indebted for much 
assistance, everything was ready on my 
arrival at Georgetown to start on the boat 
journey up the Mazaruni River to the interior. 

His Excellency the Governor, Sir W. 
Collet, through the Colonial Secretary, the 
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Hon. Hampton King, extended every possible 
privilege, whereby my progress was rendered 
sasy beyond expectation. At the Department 
of Science and Agriculture, Messrs. W. 
Francis and L. D. Cleare, in the absence of 
Professor J. B. Harrison, extended a hearty 
welcome. Soon we were engaged in discus- 
sing questions which brought forth much 
helpful advice as both wished to make my 
trip successful and pleasant. Georgetown 
has among its men of distinction also Mr. 
James Rodway, whose delightful volumes 
have carried his fame far beyond the Americas 
Several visits to his home and subsequent 
visits to the Museum under his charge 
enabled me to benefit from his ripe experience. 
Ever kind and helpful, he had brought to- 
gether for me a number of separates of 
Timehri articles in which various travelers had 
published their accounts. 

But I had not come to Georgetown as a 
stranger. I was warmly welcomed and made 
to feel at home by Director William Beebe 
and the enthusiastic circle of collaborators 
whom he has gathered about him at Kartabo, 
the home of the Tropical Research Station 
of the New York Zoological Society. Situated 
at the very portals of the Essequibo, Maza- 
runi, and Cuyuni Rivers, the Station offers 
unique advantages for the observation of the 
inexhaustible wealth of tropical life. Far too 

rapidly passed the hours in such fascinating 

company. Mr. Beebe and his associates were 
just setting out for new adventures in Vene- 
zuela. With his customary generosity Mr. 
Beebe insisted on my carrying away some of 
the volumes from his own library, which 
proved of great assistance later in the field. 

In going up river we were favored by the 
season. The volume of water was still ample 
enough to allow us the use of the power boat 
at our disposal. In less than half the usual 
time, six and a half days, we reached Kama- 
kusa base, 180 miles in the interior. The 


‘examples and a good variety. 


many treacherous rapids and terrific currents 
added sufficient zest to an otherwise monoton- 
ous river journey. 

Hardly had I made my first personal ac- 
quaintance with the surrounding forest country 
when good luck piloted my way Mr. George 
Ix. Cherrie, well-known for his long and dis- 
tinguished services in exploration. The 
wealth of his experience gathered in nearly 
every region of South America, as he imparted 
it to me, opened up many vistas in my own 
undertaking. 

When after months in the interior among 
the glories of untouched nature I had to turn 
homeward, I was naturally sorry; yet, on the 
other hand, I was glad that so many happy 
incidents had helped make my first South 
American journey successful far beyond my 
original expectation. 

The collections proved to be interesting 
as they were made in a region from which all 
material is practically new and therefore a 
desirable acquisition for the American Mu- 
seum. Among the mammals is an undescribed 
form of marsupial, together with a fine series 
of peccaries, primates, and rodents, not to 
mention a tapir and a rare puma. The birds 
are represented by 75 genera and 85 species 
and are especially valuable as topotypes of the 
Whitely collection of the British Museum. 
The reptiles and batrachians number severa! 
hundred. Among them are a series of gisnt 
tree-frogs and the first breeding specimen ever 
brought to America of Hyla evansi, discov- 
ered in 1904, carrying twenty-four well 
developed eggs on its back. Fortunately 
photographs from life were made of it |one 
of these will appear later in Naturat IIIs- 
ToRY]. Fishes were rather difficult to secure 
but among the 135 specimens are some fine 
To anthrool- 
ogy the most interesting contributions are & 
series of photographs of the dwarfed Ak: wo! 
Indians, especially as the measurements I tvok 
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show that some of these forest people are 
smaller even than the Congo Pygmies. 

In all, the expedition was able to present 
material to the departments of geology, 
mammalogy, ornithology, herpetology, ich- 
thyology, invertebrate zodlogy, and entomol- 
ogy, not to mention more than six hundred 
photographs and several thousand feet of 
moving-picture film presented to the depart- 
ment of public education. 

A collection of 503 folders of plants was 
presented to the New York Botanic Garden 
and, it is said, supplements their own series 
in a most fortunate manner. 

Mr. Lang’s expedition to British Guiana 
recalls the interest of the American Museum 
in this area of South America, as evidenced 
by the three expeditions the routes of which 
are traced on the accompanying map. 


A. Hyatr VERRILL, ExpLORER AND ARTIST. 
—A series of paintings by A. Hyatt Verrill 
of Indian types encountered during his ex- 
tensive travels and explorations in British 
Guiana and in Panama has recently been on 
view in the Southwest Indian hall of the 
American Museum. Mr. Verrill, who has 
undertaken expeditions to these regions in the 
interest of the Museum of the American 


Indian-Heve Foundation, has made valuable 
pictorial records, not only of the better-known 


trib@s but of some that had not apparently 
visited by white men before Mr. 
Verrill penetrated their country. In his pic- 
tures he has brought out with full emphasis 
the different physical characteristics of the 
several tribes (as exemplified, for instance, in 
the pale yellow or olive skin of the Caribs in 
contrast to that of the other natives), their 
distinguishing ornaments (ranging from the 
tuft of white down of the king vulture invari- 
ably worn on the forehead by the Caribs, and 
the beautiful, brightly tinted feather decora- 
tions of such Indians as the Akuria and 
Waiwos of British Guiana, to the remarkable 
crowns of painted wood or bamboo worn by 
the Chokoi of Panama), and the tattoo mark- 
ings of some of the tribes,—for instance, the 
Chokoi, just mentioned, and the Patamona 
and \toradi of British Guiana. Although a 
number of the pictures are portraits, others 
show the Indians engaged in their wonted 
An Akawoia is depicted with 
drawn bow, aiming his arrow at a fish, and a 


been 


activities, 


girl of this tribe is shown squeezing sugar cane 
from « typical Indian mill; an Arekuna is 
Seen uxing a blowgun, the dart of which has 
been « pped in the deadly wurali poison, and 
on another picture is a woman of this tribe 
sifting vassava through a basket-work sieve. 


PALZONTOLOGY 


OsBorn LiprarRY AND RESEARCH RooMs.— 
Research and _ publication in vertebrate 
paleontology in the American Museum have 
produced a long series of valuable memoirs and 
bulletins which in collected form are now 
brought together in seven volumes under the 
title Fossil Vertebrates in the American Mu- 
On May 18, 1923, 
the Trustees unanimously adopted the fol- 
that the Trustees, in 


seum of Natural History. 


lowing resolution: 
grateful recognition of Curator 
contributions to vertebrate paleontology, 
amounting altogether to $60,000, to the 
presentation of his paleontological library, 
the most complete of its kind, and to the 
presentation of his biological library and col- 
lection of historic portraits and memorabilia, 
desire to provide for the continuation in 
perpetuity of this branch of research. To 
this end they set aside the present Osborn 
tower and 


Osborn’s 


Library and_ southeast room 
anteroom as the Osborn Library and Research 
Rooms in Vertebrate Palxontology for the 
purpose of research and discovery, in such 
manner as they may from time to time direct. 

The Osborn Library is already equipped 
with about 6500 bound volumes and papers 
vertebrate paleontology, but 

comparative 


relating to 

includes also 
zoblogy, evolution of man, and mammalogy 
The library communi- 


anatomy and 
in all its branches. 
cates by a passageway with the tower room, 
which will be equipped especially and per- 
manently for research in vertebrate palzon- 
tology, and with the anteroom, which is 
provided with materials and files to facilitate 
the work of publication. On the list of 
investigators who have taken advantage of 
the hospitality of the American Museum 
are many of the most distinguished pale- 
ontologists, not only of America, but of 
Europe, of Japan, and of South Africa. The 
policy of the department of vertebrate 
paleontology has been to make the study col- 
lections immediately accessible and to en- 
courage the division of the collections among 
investigators competent to reveal the wonder- 
ful stores of information the fossils offer. 


Cuartes R. Knicur anp His ACHIEVE- 
MENTsS.—There is probably no task confront- 
ing the conscientious painter of animals more 
difficult than that of giving life and character 
to his restorations of extinct animals and vet 
keeping within the bounds of ascertained fact 


or legitimate inference. A master in this field 
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is Mr. Charles R. Knight, whose paintings 
and drawings, made in large part under the 
supervision of Henry Fairfield 
Osborn and other members of the department 


Professor 


of vertebrate paleontology, American Mu- 
seum, are praiseworthy not only as works of 
art but as scientific records. 

Although Mr. Knight has devoted hiniself 
to this field of painting for thirty years, the 
magnitude of his output and the variety of 
the animal life depicted must have surprised 
even him as he viewed his canvases ranged in 
close array on the walls of the hall of horses in 
the American Museum, where he has recently 
had an exhibit. To pass from picture to 
picture in this exhibit was to review the his- 
tory of millions of vears, from the reptilian 
monsters of the man of the 
Glacial Age. Even some of the present-day 
animals have been recorded in lifelike attitude 
by Mr. Knight though for the most part he 
has devoted himself to resurrecting the past. 

Many of the paintings were arranged by 
groups—such as those of the horse, living and 
extinct, of the rhinos, and of the elephants— 
enabling the visitor to compare the changes 
manifested in these animals throughout the 
ages or in different regions. In a collection of 
such vast range and of such a high standard 
of excellence, unanimity of choice is not to be 
expected. Some will prefer one picture, some 
another. Of wonderful impressiveness are 
Mr. Knight’s pictures of the felines, perhaps 
the most outstanding of this group being the 
picture of the saber-tooth tiger on the rim of a 
cliff, his jaws wide apart showing the rapier- 
like upper teeth, and the head and attitude 
expressive of defiance, rage, and supreme 
realization of mastery. 


Mesozoic to 


WESTERN FIELD EXPLORATION OF 1923 FOR 
FossiLts.—This is the thirty-second season of 
continuous Western field exploration of the 
department of vertebrate paleontology, 
American Museum, inasmuch as the first 
expedition, made to the Wasatch formation of 
Wyoming, was fitted out by Prof. Henry Fair- 
field Osborn in the year 1891, in the hope of 
showing the Trustees of the Museum what 
might be done among the fossil mammals. 
Dr. J. L. Wortman, trained for many seasons 
under Professor Cope of Philadelphia, was in 
charge of this party, and he returned in the 
autumn with a small and interesting collec- 
tion of Lower Eocene age. The work of pre- 
paring these fossils was carried on in the attic 
room on the sixth floor of the Museum, at the 
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top of the little elevator shaft of the old wing. 
As the fossils were cleaned, they were exhibited 
in one end of a case in the hall of geology 
and met with President Jesup’s immediate 
approval. This undertaking marked the be- 
ginning of expeditions that have since extended 
to a!l parts of the world and that are now be- 
ing carried on more actively than ever. 

In spite of the more extensive area today 
under investigation the Western field work 
has not diminished. Recently, under the 
generous encouragement of Mr. Childs Frick, 
a special Western field fund has been donated 
in addition to the field fund donated annu- 
ally by Honorary Curator Osborn. Mr. 
Albert Thomson, who joined the Museum 
forces in South Dakota twenty-nine years ago 
and who came to the preparation laboratory 
of the department of palxontology twenty- 
four vears ago, has been promoted to the 
senior post in the laboratory. For many years 
he has also been chief of field work in the 
western Nebraska section, where the Museum 
has enjoyed the hospitality of Mr. Harold 
Cook and his father at the famous Agate 
Springs Quarry. In the trip to the West this 
summer Mr. Thomson will be accompanied by 
a party of three young men, including a son 
of Professor Loomis of Amherst. In the party 
will be also one of the Museum preparators, 
Mr. K. Lorenson. The owner of the land 
where Hesperopithecus was found will not allow 
work in the locality he controls without the 
payment of an exorbitant sum for the privi- 
lege; consequently the Museum party will 
work chiefly in various quarries of Upper 
Oligocene, Miocene, and Lower Pliocene age. 

The great collection of seventeen Moropus 
skeletons secured in previous years in the 
Agate Quarry is being described in the 
Bulletin by Honorary Curator Osborn. The 
remarkable collections of Miocene and Plio- 
cene mammals secured by the expeditions in 
this region are being described by Curator 
Matthew, who has also contributed to the pres- 
ent issue of Narurau History (pp. 358-69) 
a popular article on the quarry. The Museum 
now has an absolutely complete picture of the 
Eocene life of North America and is beginning 
to fill out its picture of the Miocene and Plio- 
cene life with equal fullness. 


Fossit Fauna or Mexico.—Mr. Childs 
Frick, research associate in paleontolozy, 
American Museum, has returned from a two- 
months’ visit to Mexico, where he devoicd 
himself to the study of the Pleistocene fo~sil 
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mammals of the Valley of Mexico. This 
classic locality has been well known as the 
source of the splendid collections secured 
chiefly during the opening of the great drain- 
age canal and preserved in the two museums 
of Mexico City. Mammoths and mastodons, 
great glyptodonts (tortoise-armadillos) and 
ground sloths, horses and camels, various 
Carnivora, and other remarkable types of 
extinct animals are well represented in these 
collections. Some of the earlier finds were 
described by the English palxontologists, 
Faleoner and Owen; later on, Cope and other 
Americans studied the collections and de- 
scribed some of their novelties, and the 
German, Freudenberg, has published two con- 
siderable memoirs upon the collections. The 
lack of specialists in fossil vertebrates in 
Mexico has prevented their being fully and 
adequately described or becoming as gener- 
ally known as they should be. 

Mr. Frick, following his usual policy of 
promoting coéperation in research work, has 
arranged for two months of active field work 
by two members of the staff of the Geologic 
Institute in Mexico, Sefor Vivar and Miss 
Reyes, and for comparative study at the 
American Museum of the collections made by 
them. The collections are then to be returned 
to Mexico. He has also taken steps in other 
ways to stimulate interest in the search for 
more material in connection with excavations 
that are in prospect. 


THE PLuMAGE OF AN EoceNE Birp.— 
Among recently installed exhibits in the 
American Museum few have attracted as 
much attention as the huge extinct flightless 
bird Diatryma that confronts the visitor as he 
steps out of the elevator at the fourth floor to 
roam among the animals of the past. Al- 
though the skeleton of Diatryma is very 
fully known, the question of its plumage 
Was until recently at least open to con- 
jecture. Prof. T. D. A. Cockerell of the 
University of Colorado, who has contributed 
so much to our knowledge of the animal and 
plint life, past and present, of that state, 
believes that a specimen of the plumage of 
the Diatryma has at last been discovered. 
During a recent visit to the fossil beds in the 
Vicinity of Roan Creek, in western Colorado, 
Mrs. Cockerell, who accompanies her hus- 
band on many of his trips, found long strands 
of plumage, of a soft and wavy character, 
even more filiform, more delicate, and less 
bristly than the plumage of the cassowary. 


Professor Cockerell concludes that ‘“* Among 
the known Eocene birds, this could only have 
He has tentatively 


) filifera, a 


come from Diatryma.”’ 
named the specimen Diatryma (. 
new specific name at least being justified in 
Professor Cockerell’s estimation because of 
the fact that the specimen was found at a 
horizon considerably higher than any pre- 
viously known for the genus. During the 
same trip Professor Cockerell found “a typi- 


) 


cal contour feather of a bird, perhaps the 
oldest ordinary feather known.” 


AMERICAN ASSOCIATION OF 
MUSEUMS 

THe EIGHTEENTH ANNUAL MEETING OF 

THE AMERICAN ASSOCIATION OF MUSEUMS was 

held at Charleston, South Carolina, April 4-8, 

1923. No more appropriate gathering place 

could have been selected, for it was in Charles- 


THE 


ton one hundred fifty years ago that the mu- 
seum idea first took root in America. It was 
on January 12, 1773, that at a meeting of the 
Charles Town Library Society “His Honour 
the President [of the Society] proposed that a 
special Committee should be appointed for 
collecting materials for promoting a Natural 
History of this Province which was agreed 
to.”” In this manner the institution that was 
incorporated in 1915 under the name of The 
Charleston Museum began its career of 
educational service. 

‘The gathering at Charleston in April, 1923, 
of the representatives of a great number of 
museums scattered over the country —the 
repositories of collections representing many 
different fields of interest—evidences the 
stage of growth that the museum idea has 
already attained. That growth, however, is 
merely to be the preliminary of still greater 
progress. National headquarters are to be 
established by the Association in Washington. 
A grant of $30,000 covering three years, has 
been made by the Laura Spelman Rocke- 
feller Foundation, conditional upon the rais- 
ing of an additional $55,000 from museums 
and their supporters. To broaden the field 
of usefulness of the Association, the following 
projects as stated by its secretary, Mr. Laur- 
ence Vail Coleman, are to be undertaken: 
“Through the printed and the spoken word 
and through the screen, the museum idea is 
to be placed before the public so that museums 
wherever they may be, will find the tilling of 
their soil more simple. A field secretary will 
make continuous studies and will go in person 
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to communities where suggestions and assist- 
Headquarters will be 
a clearing house and a service center for mu- 
Publications will broadcast and give 


ance will be weleomed. 


seums. 
permanency to new findings and new thoughts 
and finally steps will be taken in coéperation 
with universities to promote research in mu- 
seum administration and technique and to 
bring about the training of new museumists to 
carry on the work which will open before the 
movement.” 

A program of unusual interest was provided 
for the Association gathering, and those who 
attended were rarely impressed with the warm 
hospitality accorded them in the old historic 
homes of Charleston, around many of which 
cluster memories of Colonial and Revolution- 
ary days. A boat trip was made up the Santee 
River and a visit paid to the heron reserve, 
where the great blue heron and the night 
heron, and above all the egret, were seen in 
numbers. This is one of the few places in the 
United States where the egret is still to be 





A detail of the heron reserve on the Santee River, 


to which an excursion was made by those attending 
the eighteenth annual meeting of the American 
Association of Museums 
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found and is the locality from which was se- 
cured the group in the American Museum. 
On the evening of April 7 at one of the large 
plantations there was singing of spirituals by 
negroes around the fire out of doors. Repre- 
sentatives of the American Museum who 
attended the gathering of the Association were 
Director F. A. Lucas, Dr. E. O. Hovey, and 
Dr. F. E. Lutz. 
sented the Museums Association of Great 
Britain and on its behalf extended greetings 
to the American Association of Museums 
and to the Charleston Museum. 


Doctor Lueas also repre- 


FOREIGN MUSEUMS 
THE Port ExizaBpetH Museum of South 
Africa reports an 136,984 
visitors during the year 1922, probably the 


attendance of 


largest attendance of any museum in the 
world when measured with relation to the 
population of the place in which the museum 
is located. In certain parts of the ample 
grounds surrounding the museum interest- 
ing species of South African flora have been 
planted, while other special features offered 
by this scientific institution are its so-called 
snake park, where live reptiles are exhibited, 
its aquarium, aviaries, and cages containing 
monkeys and other animals. A number of 
museum specimens have been acquired dur- 
ing the past year through donation, ex- 
change, and purchase. Research work has 
been conducted in several different fields 
of science with gratifying results and the 
publication of these results is in progress. 
Among the lectures given at the museum were 
several on astronomy, in which the museum 
telescope proved of aid. It is a pleasure to be 
able to refer in Naturat History to an 
institution which, while separated by so 
many miles from the American Museum, is, 
like the latter, widening scientific knowledge 
in the community which it serves. 


JOHN THOMAS GULICK 

John Thomas Gulick died in April of this 
year, in the Hawaiian Islands, which were the 
scene of his birth and of certain of his scienti- 
fic studies. Well-known as a missionary in 
China and Japan, where he labored devotedly 
for thirty-five years, his claim to recognition 
is not less on the score of his contributions [0 
science. Toa fuller conception of the way in 
which evolution works Doctor Gulick m:cle 
notable contributions, including his “ Diver- 
gent Evolution through Cumulative Segreza- 
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The Charleston Museum, although incorporated unler that name only in 1915, had its inception 150 years 


ago and is therefore a patriarch among the museums of the country. 


an institution of which Charleston is justly proud 


“Tsolation and Selection in the 
Evolution of Species,’’ and Evolution, Racial 
and Habitudinal. In the preface to the last- 
mentioned work Doctor Gulick states: “I 
believe Prof. H. F. Osborn makes no mistake 
when he suggests that the ruling method of 
the next important advance in the interpreta- 
tion of evolution must be one recognizing the 
complex action of diverse principles, and 
at the same time grasping the underlying 
unity of the process.”” The underlying prin- 
ciple sought, Doctor Gulick professed to find 
in geographical segregation, with its control- 
ling influence in the spheres of both racial and 
habitudinal evolution. 
more 


tion,” 


In addition to his 
general studies in evolution, Doctor 
Gulick devoted himself to the special study 
of snails and more than one of his contribu- 
tions has dealt with members of the sub- 
family Achatinelline. 

Doctor Gulick was graduated from Wil- 
lianis College in 1859, having been in still 
earlier years a miner in California. 
quently he studied in the Union Theological 
Seminary. He received an honorary A.M. 
fron: Williams in 1889, was awarded a Ph.D. 
by Adelbert in the same year, and obtained 
his Sc.D. from Oberlin in 1905. 


Subse- 


INSECTS 
(UARTERS FOR Boy Scouts.—The depart- 
ment of entomology of the American Museum 


has ecently set apart an enclosed area on the 


Old in years, it is progressive in spirit, 


third floor of the Museum to serve as a work 
place for Boy Scouts interested in studying 
insects. Provided witha large table and chairs 
as well as working equipment, these quarters 
ofier Scouts the opportunity to mount insects 
they have collected, to work out life histories, 
to start formicaries, and, not the least, to 
come into intimate touch with the Museum’s 
exhibition collection of 
intention of the department of entomology to 
give recognition to individual work of excel- 


insects. It is the 


lence by displaying such work on a table 
Work so exhibited 
may later be displaced by other work showing 
still greater merit. 
an incentive for the Scouts to put forth their 
best efforts. 


reserved for the purpose. 


There will thus always be 


GEOLOGY 

GroLocic RELIEF MODELS. 
fifteen geological relief models planned for 
installation in the hall 
invertebrate paleontology is nearing com- 
pletion. These models give the 
surface of the chosen in 
topographic development, with the hard- 
rock or underlying geologic formations re- 
presented by their natural colors and text- 
ural characters. 
however: the 


The series of 


of geology and 
existing 


areas its varied 


There are two exceptions, 
Watkins Glen-Seneca Lake 
model, where the superficial Glacial deposits 
are shown, and the Porto Rico model, where 
the scale of the map is too small to permit 
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treatment. The painted background 


of each model represents the present-day 


such 


scenery of the country surrounding its area, 
and the sky depicts different meteorological 
conditions as far as practicable. 

The models selected for the west side of the 
hall have been chosen with reference to the 
exhibits of stratigraphical or historical geology 
in the neighboring cases. They comprise the 
“Grand Caron of the Colorado River,” 
showing rocks of Pre-Cambrian, Cambrian, 
and Carboniferous ages; “ Niagara River and 
Falls,” illustrating Ordovician and Silurian 
strata, with important phenomena of Glacial 
age; “Pawpaw,” West Virginia, showing 
beds of Devonian age and important moun- 
tain-building upturns, folds, and erosion; 
“Van Horn,” Texas, exhibiting rocks of 


Mississippian, Pennsylvanian, and Permian 


times, igneous intrusions, and the phenomena 
of a desert region; ‘Yellowstone Park,” 
representing Jurassic and Comanchian strata 
with associated igneous rocks, hot springs, 
and geysers; “Pikes Peak,’ illustrating 
Ordovician, Pennsylvanian, and Cretaceous 
rocks lying against a great massif of Per- 
Cambrian granite; ‘Crater Lake” (the 
most recent to be completed and now on 
exhibition) showing the crater of a vast ex- 
tinct voleano which has been erupted through 
rocks of Tertiary age; ‘Standingstone,”’ 
Tennessee, representing sink-hole topography 
in an unglaciated region of Carboniferous 
rocks. 

The models which have been chosen for the 
east side of the hall illustrate varied geological 
features. That of ‘ Porto Rico and the Virgin 
Islands’’ shows well the great Brownson Deep 
of the Atlantic Ocean and the Virgin Deep and 
the Caribbean Sea in relation to the islands. 
The “New York City” model illustrates the 
drowned valley of the Hudson River, barrier 
beaches, and other shore-line phenomena, the 
intrusive trap ridge of the Palisades of New 
Jersey, Triassic sedimentaries and Pre-Cam- 
brian crystalline rocks. In contrast, the “San 
Francisco Bay and the Golden Gate” model 
presents the great harbor of the Pacific Coast, 
with its elevated sea beaches and Tertiary 
beds, showing its recent geologic age as com- 
pared with New York, the great harbor of the 
Atlantic coast. The “Yosemite Valley” 
model illustrates the extreme development of 
recent atmospheric, stream, and glacier ero- 
sion in a complex of massive granites and other 
igneous rocks of the Sierra Nevada, Cali- 
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fornia. The results of early glacier action on 4 
complex of ancient granites and other igneous 
rocks and mica schists are shown by the 
“Mt. Washington-White Mountains” model. 
The model of ‘“‘ Watkins Glen-Seneca Lake,” 
New York, indicates a stage in the retreat of 
the continental glacier of the latest great Ice 
age, with its accompanying mantle of till, 
moraines, and glacial lakes, and shows some 
effects of subsequent stream erosion. The 
model of “Mount Tom-Mount Holyoke,” 
Massachusetts, brings out the development 
of a great river, the Connecticut, in a region 
of soft Triassic sandstones lying in a graben 
between hard crystalline rocks and affected 
by the Mount. Tom-Mount. Holyoke range 
of intrusive diabase or trap rock. 

With the exception of the “ Yosemite Val- 
ley”? and the “Mount Washington” models 
the subjects of these models and their loca- 
tions in the hall were chosen by Associate 
Curator C. A. Reeds. The construction of all 
the models, however, has been done under 
the direction of Curator E. O. Hovey, except 
that the core of the “Grand Caton” model 
was begun by Doctor Reeds. The cores of 
the models have been built in the department 
and have been based on the topographic 
sheets issued by the United States Geological 
Survey and by the United States Coast and 
Geodetic Survey, except for “Porto Rico,’ 
which is based upon a compilation by C. A. 
Reeds, and ‘Mount Washington,” 
upon the maps prepared by the state of New 
Hampshire and the Appalachian Mountain 
Club. The modeling and painting have been 
done by Mr. Lester Morgan of Morgan 
Brothers, following published geological maps 
of the regions and photographs. 


based 


PUBLIC EDUCATION 
MakiInG THE Motion PICTURE 
TIONAL.—The motion picture, wisely chosen 
as to subject matter, accurate in its details, 
and appealing in its presentation, is an in- 
valuable aid in visual education, and yet 
countless films, intended to be informing, 
have failed of their purpose because of the 
distortion of fact or ignorance of the truth 
which they showed. To try to erect a struc- 
ture of knowledge on a foundation of half 
truths or misinformation is building on quick- 
sand. A wise step toward correcting this 
evil, so that the educational film may be ina 
position to fulfill its great mission, is the recent 
appointment of a Viewing Committee of the 


Epvca- 
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National Educational Association, which will 
codperate with the Motion Picture Producers 
and Distributors of America, Ine. The 
function of this committee (of which Dr. G. 
Clyde Fisher, associate curator of public 
education in the American Museum, is the 
chairman) is to examine films presenting 
nature study, biology, and geography and to 
determine their importance as educational 
media and their accuracy. It is within the 
province of this committee to recommend the 
rejection of films found wholly unsuitable or 
to suggest the retention in whole or in part of 
films that serve an educational purpose in a 
worthy way. 


A STATUE FOR THE SCHOOL SERVICE BuILD- 
inc.—An interesting model, in miniature, 
of the statue of Dr. William H. Maxwell, 
former superintendent of public schools of 
Greater New York, which it is proposed to 
erect aS a memorial in the new School 
Service Building of the American Museum, 
was recently on exhibition in memorial hall. 
It is the work of the well-known sculptor Mr. 
Charles Eugene Tefft. 

In the center of the model is the dignified 
figure of Doctor Maxwell seated in a chair, 
the folds of his doctor’s gown falling in 
graceful lines to his feet. 

The background is made by a pillared 
wall, which divides the space into three 
panels and is in keeping with the dignity and 
simplicity of the whole design. Two of these 
panels, one at the left and one at the right, 
contain mural decorations illustrative of 
ancient and modern education. 

Mr. Tefft’s striking figure representing 
Lake Erie, made for the Buffalo Exhibition, 
will be recalled; also his figures at the St. 
Louis Exhibition representing Iowa and 
Renaissance Art on the facade of the per- 
manent art building; the Fort Lee Battle 
Monument at Fort Lee, New Jersey, and the 
fountain at the Botanic Gardens, Bronx 
Park, New York City. The authorities 
representing the city system of schools united 
in their choice of Mr. Tefft for this impor- 
tant Maxwell commission. The model is 
i promise of something very fine in the 
finished work. 


GIFTS TO THE LIBRARY 
Girts By Mr. OapEN Mitits.—Mr. Ogden 
Mills, ever the good friend of the library of the 
American Museum, has added to his previous 
donations a number of volumes that are 


prized not only for their rarity and interest 
but because of their superb illustrations. 
Among these books are F. Levaillant’s His- 
toire naturelle des Perroquets, including the 
highly valued supplementary volume by Al. 
Bourjot Saint-Hilaire, with its hand-tinted 
lithographs. The binding, which bears the 
stamp of Toovey, the well-known Piccadilly 
bookseller, has the tooling and finish of Bed- 
ford and is in all probability the work of that 
craftsman. Levaillant’s work was published 
in the early years of the nineteenth century. 
A work of still earlier date (1785-97) presented 
by Mr. Mills is M. E. Bloch’s Ichthyologie ou 
Histoire naturelle des Poissons, consisting of 
twelve handsome volumes with colored illus- 
trations. Finally the gift includes T. Mar- 
tvn’s Psyche, the quaintly worded subtitle 
of which reads “figures of nondescript lepi- 
dopterous insects, or rare moths and butter- 
flies from different parts of the world.” 

A Bequest By Emity F. SourHmayp.— 
By the will of the late Emily F. Southmayd 
there was bequeathed to the American Mu- 
seum a set of Audubon’s sumptuous Birds of 
America, which because of its historic impor- 
tance in the literature of ornithology and its 
superb illustrations, is an acquisition particu- 
larly prized. President Henry Fairfield 
Osborn in a letter directed to Messrs. Evarts, 
Choate, Sherman & Leon, acting for the execu- 
tors, conveyed the thanks of the Museum in 
these words: 

“The Trustees have received the superb 
copy of Audubon’s Birds, which was_ be- 
queathed to the American Museum of Natural 
History by the late Emily F. Southmayd. 
This rare and valuable work is a much desired 
addition to our Library of Natural History 
and we trust that you wil: convey to the next 
of kin our appreciation of the generous action 
of Emily F. Southmayd.” 

PEALE’s SuppRESSED VoLtuME.—Through 
the generosity of Mr. James B. Ford the 
library of the American Museum has been 
enabled to purchase a work of unusual rarity 
and interest, namely the suppressed volume 
by Titian R. Peale dealing with the mammals 
and birds collected by the United States 
Exploring Expedition (1832-42) under the 
command of Charles Wilkes, U.S.N. This 
volume was printed by C. Sherman in Phila- 
delphia in 1848. In addition to text illustra- 
tions by Peale, it is accompanied by his trial 
plate of Procellaria nivea that differs some- 
what from the corresponding plate in Cassin’s 
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edition of the same work, published ten vears 
later. It was chiefly because of Cassin’s 
criticisms that Peale’s volume was suppressed, 
vet Cassin constantly cites it in his own work. 
Only a few libraries other than the Museum 
library possess a copy of this rare work, in 
which 103 species of birds new to science are 
The Museum is particularly rich 
in published works, manuscripts, and paint- 
ings by Peale, including a portrait of himself. 


described. 
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FISHES 

THE BIBLIOGRAPHY OF FisHEs.—Dr. Bash- 
ford Dean, honorary curator of the depart- 
ment of ichthyology, American Museum, has 
returned from another tour in the East and in 
Europe and reports a number of very interest- 
ing observations. The Bibliography of Fishes, 
which is appearing under his direction, with 
the coéperation of Dr. E. W. Gudger and 
Mr. Arthur W. Henn, is approaching comple- 
tion. Doctor Dean supplies the introduction 
to Volume I. The taxonomic section will be 
brief, for it was decided not to repeat the 
taxonomic work of Jordan and others. The 
entire bibliography is in print, including the 
index of the material in the three volumes. 
The summaries very carefully pre- 
pared, chiefly by Doctor Gudger and Mr. 


were 
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Henn. 
have cost ten years’ labor and monumental 
industry on the part of all concerned, 
namely, Doctor Dean, Doctor Eastman, 
Doctor Gudger, Mr. Henn, and the no 
less industrious secretaries who have been 
engaged from time to time, new life will be 
given to the whole subject of ichthyology, and 
this branch of science, which has more or less 
slumbered through neglect in the colleges and 
universities, will arise in all its purely scien- 


When these volumes appear, which 


tific as well as economic and medical aspects, 
for it is being recognized that among the 
fishes and Protochordata we are to study the 
beginnings of the principles which govern the 
physiology and pathology of man. 


BIRDS 


THe Mormors.—In a Bulletin entitled 
“The Distribution of the Motmots of the 
Genus Momotus,”’ Dr. Frank M. Chapman, 
curator of ornithology in the American Mu- 
seum, presents evidence that these sedentary, 
tree-inhabiting birds originated in Central 
America, where the motmots are more numer- 
ously represented both in respect to genera 
and species than they are in South America. 
Their presence in the southern continent is 
the result, he believes, of three separate 
invasions, one of which, made by the genus 
Baryphthengus, occurred possibly in _ pre- 
Andean or early Tertiary times, and two of 
which, made by the genus Momotus, took 
place after the elevation of the Andes. The 
first of the post-Andean invasions was made 
possible by a Subtropical Zone bridge, that, 
he believes, once extended over Panama and 
that subsequently disappeared, probably 
through subsidence. The second post-Andean 
invasion originated in the Tropical Zone of 
Panama. It extended thence through north- 
ern Colombia and Venezuela, north of the 
Andes, to Trinidad and Tobago at a time when 
these islands were connected with each othe 
and with the mainland. 


ANTHROPOLOGY 


AMERICAN INDIAN Day.—In our annua! 
cycle of memorial celebrations, we have dedi- 
sated a day to the discoverer of America, to 
the declaration of our independence, to eaci 
of the two great presidents who guided the 
nation during its times of gravest peril, an: 
to other individuals and events that have bee: 
of dominating importance in our history 
American Indian Day. May 11, is one of th: 
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recurring observances that deserves more 
thoughtful attention than it has received. 
Indebted to the Indian as we are for so much 
that is picturesque in the past, it is our respon- 
sibility to see that his contribution to our 
common life is not forgotten through ingrati- 
tude or neglect. It is a pleasure to refer, 
therefore, tothe ceremonies in commemoration 
of American Indian Day that were held at 
St. Mark’s in-the-Bouwerie (William Norman 
Guthrie, Rector). These included a congre- 
gational service of worship, compiled from 
American aboriginal rites and ceremonies, 
rendered with special remembrance of Alice 
Cunningham Fletcher; an address by the 
Rector on the personality and work of this 
friend and interpreter of the Indian; the 
reading of an Indian story by Ernest Thomp- 
son Seton; and an address on “The Sym- 
hology of Indian Dances” by John Sloan. 
After the offertory there was a ceremonial 
planting of the seven varieties of corn, fol- 
lowing the Zufi myth of the Rain Youth and 
the Corn Maidens, as recorded in the Zufii 
Folk Tales of F. H. Cushing. This ceremony 
took place in the east yard of the church. 
In St. Mark’s hall were exhibited specimens of 
Sioux bead-work and paintings of Indian 
dances by John Sloan and Edward Willard 
Deming. 

THE Quipu oF Peru ANbD Its Funcrion.— 
The department of anthropology has just 
issued a special publication entitled The 
Ancient Quipu or Peruvian Knot Record. The 
author, L. Leland Locke, clearly demon- 
strates that the quipu was used for numerical 
records only, for which it was well fitted, and 
points out the utter impossibility of record- 
ing history and folklore by this means as the 
early historians would have us believe. Mr. 
Locke succeeded in locating forty-nine quipus, 
which forty-two are in the collections of the 
‘aerican Museum. Many of these are well 
\istrated in the volume under consideration. 


— bye 


ym. L. R. SuLLIvAN, assistant curator of 
Pi\ sical anthropology, represented the Ameri- 
can Museum at the ceremonies attending the 
‘iguration of Doctor Marvin as president 
oi the University of Arizona, April 23-4. 
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SENJAMIN HARRISON AND His Memoriat. 
~~ \\ ord comes from England that a committee 
has been formed to establish a memorial to 


the late Mr. Benjamin Harrison, the world- 
known 


village geologist and __ prehistoric 
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anthropologist of Ightham, Kent. At present 
there are two suggestions under consideration, 
namely, to found a scholarship for higher 
education, open to natives of Ightham and 
vicinity, or to establish a research fund. In 
addition, it is proposed to place in Ightham 
Parish Church a tablet subscribed for by local 
residents. 

Biographical details are few, but in the 
words of the committee’s announcement, 
“Mr. Harrison was one of Nature’s Great 
Men, who made such a name with such limited 
facilities as he had.’’ In American phrase- 
ology this is equivalent to saving that Mr. 
Harrison was a man of our own John Bur- 
roughs and John Muir type—another, in 
short, of those happy mortals who observe 
and interpret nature as the spirit moves 
them, unhampered by institutional routine 
and regulations. Inspired in his youth by 
the astonishing archeological discoveries of 
Boucher de Perthes, across the channel in 
France, he devoted a long life chiefly to the 
search for similar evidence of the antiquity of 
man in his own Kentian section of England. 
His collections of rude flints, found in the 
depths as well as on the surface of his native 
Weald, and in the Downs, in time became so 
large that they compelled the attention of such 
scientific men as Sir Joseph Prestwich, and 
by degrees some of his ruder forms, known as 
eoliths, have come to be acknowledged by 
many prominent students as of human origin. 
It is seldom indeed that any man, no matter 
what his circumstances, has contributed so 
much toward the enlargement of our notions 
of human prehistory and has lived also to 
gain recognition for his views. In the words of 
Professor Arthur Keith, “He made of the 
picturesque village of Ightham a Mece: 
for all students of early man.” 

Mr. Harrison died on September 30, 1921, 
at the age of eighty-three, and is interred 
in Ightham Churchyard, where his family 
are erecting a tombstone bearing a carved 
“eolith” at its head. 

The committee respectfully asks for dona- 
tions to the memorial fund, which should be 
sent to the Hon. Secretary and Treasurer, Mr. 
de Barri Crawshay, Rosefield, Sevenoaks, 
Kent. 


Pror. Louis Capiran, whose picture is 
shown on page 420 is one of a number of distin- 
guished foreign scientists who recently were 
elected corresponding members of the Ameri- 
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can Museum. As dean of prehistoric arche- 
ology in France, with nearly fifty years oJ 
service behind him, benefiting not only his 
own country but the world at large, Professor 
Capitan eminently deserves such recognition 
as an American scientific institution can give. 

A brief sketch of Capitan’s career was 
printed in another connection in the issue of 
NaturAL History for March-April, 1923 
(pp. 200-01). By way of supplement it may 
be stated here that in addition to the pro- 
longed activity of his labors Capitan’s inter- 
ests have been wider than those of most of his 
contemporaries. He has been both investiga- 
tor and teacher. In the former capacity, 
besides acquainting himself with all the prob- 
lems relating to prehistoric France by actual 
research in the field, he has traveled and 





PROF. LOUIS CAPITAN 


studied not only in the neighboring countries 
of Europe but also in the United States, 
Mexico, and Central America. As a teacher 
he has helped to train the vounger generation 
of workers, has been largely instrumental in 
placing French archeological investigation on 
a truly scientific basis, and has written and 
lectured on the whole wide field of prehistory. 
In this way he has managed to preserve the 
sane and unbiased viewpoint which is so 
often lacking in the man who for one reason or 
another has been obliged to over-specialize. 

Professor Capitan is no longer quite the 
robust man seen in the picture. The strenu- 
ous years of war service have left their mark 


upon him. 


years he lectures regularly at the Ecole 
d’Anthropologie on prehistoric anthropology 
and at the Ecole de France on American antiq- 
uities, in addition to giving devoted service 


on various commissions for the preservation 


of French antiquities. And his activities are 


by no means confined to the study, rostrum, 


and committee room. Last summer the writer 


had the privilege of traveling and working in 
his company for nearly three weeks in various 
parts of France, Belgium, Holland, and Eng- 
land. Professor Capitan arrived at the exca- 
vations with the first every morning and was 
always the last to leave in the evening, even 
though he usually devoted most of the lunch 
hour to sketching or other work. As a col- 
lector his equal is seldom met. At the end of 
the day, when finally he had to tear himself 
away from the “pay dirt,” he usually brought 
more specimens than he could well carry. 
Lastly, this vigorous, indefatigable French- 
man, so like the proverbial “hustling 
Yankee,” has other claims to sympathetic 
American interest: he drinks—quantities of 
water only, and never smokes. N.C. N. 


CONSERVATION 

Pusuic INTEREST AROUSED FOR THE MaAm- 
MALS.—Since the publication in NatTurAt His- 
TorY of the article “Can We Save the Mam- 
mals?” by President Henry Fairfield Osborn 
and Mr. H. E. Anthony ana of the very 
similar article by the same authors, ‘The 
Close of the Age of Mammals,” in the Journal 
of Mammalogy, hundreds of newspaper 
clippings and press notices have been re- 
ceived at the American Museum, showing the 
very widespread and intense, popular inter- 
est in this truly vital question. Not only have 
the newspapers printed accounts of the actual 
conditions, but editorials in magazines and 
periodicals far off the journalistic path of the 
average associated press item have demon- 
strated that the layman does not want to se: 
the mammals disappear. Most of thes 
accounts, when comment accompanied the 
statements of fact, accepted the findings ot! 
Osborn and Anthony; a few disagreed. I 
not one instance did a writer believe tha‘ 
we would be as well off without as_ wit! 
mammals. 

A statement sent out by the Californi« 
Biological Feature Service, written by W. |! 
Allen, presented a resumé of the views of th. 
American Museum as expressed in the “Clos 
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of the Age of Mammals” and was in perfect 
sympathy with them. 

Even the furriers themselves have taken 
notice of the crisis facing the mammals and 
some of them appear to appreciate the need 
for action. An article in the Fur Trade 
Review of April, 1923, discusses statistics on 
the number of mammals taken by the fur 
trade, but arrives at rather misleading con- 
clusions, because the writer of that article 
assumes that the figures given by Osborn and 
Anthony included domestic fur bearers. The 
figures cited by these two authors were based 
entirely upon wild mammals killed. However, 
the article in the Fur Trade Review shows a 
tendency on the part of the trade to make 
much of domestic furs, and in the use of 
such fur bearers as Persian lamb and rabbit 
lies the possibility of a partial relaxation of the 
pressure against wild life. The general tone 
of the article shows that the fur trade can see 
the danger signals quite clearly itself and it is 
to be hoped that realization will bring correc- 
tive measures. 

Other signs of response from the furriers 
have been letters asking for an expression of 
views and measures to be taken for relief of 
the situation. At the request of the New 
York Sun, a short account was written by Mr. 
Anthony for the editorial page and published 
May 15. Here it was urged that the greatest 
chances for saving the mammals lay in 
educating the people to an understanding of 
the actual facts, in the passage of protective 
legislation for mammals, and in calling to the 
attention of the fur trade and other interests 
exploiting mammal life the fact that it is 
sound economic sense to conserve such a 
valuable resource as our wild mammals. 

AN INTERNATIONAL COMMITTEE FOR BIRD 
Protrection.—Mr. T. Gilbert Pearson, presi- 
dent of the National Association of Audubon 
~ocieties, who only recently returned from a 
(rip to the Bahamas, where he has been in 

onsultation with the English authorities to 
the end that more adequate protection may 
le accorded to the colonies of flamingos on 
\ndros Island, sailed for France on May 12 
'o further the organization and work of the 
international Committee for Bird Protection, 
«f which he is one of the founders. 

Birds, because of their migratory habits 
are, with the possible exception of marine 
nammals, the most fitting subjects for inter- 
national conservation efforts. Flying, as 
inany of them do, from their winter homes in 
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one country to their summer homes in 
another, they are citizens of the world, and the 
protection that they enjoy in one of their 
places of sojourn is inadequate if it is offset 
by a spirit of destructiveness in the other. 

Moreover, the dangers to which mar:ne 
birds are exposed through the oil that is 
poured on the waters of the sea by ships are 
not to be underestimated, for annually 
thousands upon thousands of ducks, gulls, 
and other water birds throughout the world 
are killed through alighting upon water thus 
tainted. Mr. Pearson aided in the passage of 
a bill by the British Parliament last June, 
which makes it illegal to pour oil into the 
territorial waters of the British Isles. A bill 
of similar application to our own territorial 
waters, which has been pending in Congress, 
has had his active support. The passage of an 
int<rnational law is needed, however, to 
remove this menace to sea birds and one of 
Mr. Pearson’s purposes in going abroad is to 
advocate the adoption of such a measure. 

ROosEVELT’s INTEREST IN THE CONSERVA- 
TION OF WILD Lire.—The Roosevelt Memorial 
Association, Inc., is at work on a volume, the 
purpose of which is to show what Colonel 
Roosevelt thought and wrote regarding the 
conservation of wild life. This volume is to 
contain not only the various published essays 
and addresses of the Colonel on the subject of 
the preservation of wild game, but also his 
letters on this subject to naturalists and other 
lovers of the great out-of-doors. Will the 
readers of Naturat History who are in 
possession of original letters, or copies of 
original letters, from Colonel Roosevelt on the 
subject of wild life conservation, kindly send 
them to Mr. Hermann Hagedorn, secretary 
and director of the Roosevelt Memorial 
Association, Inec., One Madison Avenue, 
New York City? In doing so, they will not 
only help in paying this tribute to the memory 
ot Colonel Roosevelt but will also further 
an interest he had at heart,—the conserva- 
tion of wild life. 

The bureau of research and information of 
this association is collecting biographical 
material and would appreciate receiving from 
the friends and associates of the Colonel, in 
addition to personal letters, matter that is not 
yet in written form, t hat lives in the hearts and 
minds of individuals,—incidents trivial from 
one standpoint, but not trivial if they reveal 
the personality of “T. R.” Anything what- 
ever that throws light on the character of this 
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great American,—newspaper clippings, photo- 
graphs, pamphlets, books, etc., will be wel- 
come. All of the material collected by the 
association will be carefully arranged and 
catalogued for the use of future biographers. 


THE AMERICAN MUSEUM’S 
INFLUENCE UPON ART 

THE EXHIBITION OF THE KERAMIC SOCIETY 
oF GREATER NEw YorK was held in the 
American Museum April 17-27 and attracted 
much well-merited attention. It is the first 
exhibit of the society since the entry of our 
country into the World War, for that event 
greatly affected the well-being of the society. 
Mrs. Nina Hatfield, the president of the so- 
ciety, Miss Anna M. Walling, chairman of 
the exhibition committee, and Mr. Albert H. 
Heckman, critic and coworker for the past year, 
are to be congratulated upon the success of 
their extremely interesting exhibition. 

Copies of antique furniture from Kensing- 
ton Museum, London, served as background, 
while the very latest ideas in china, pottery, 
with the accompanying use of art linens and 
other decorative 
beauty-loving eyes. 


features, appealed to 

Painted lamps, vases, 
bowls, and boxes showed new conceptions of 
old art motifs, many of them inspired or sug- 
gested by exhibits of the American Museum. 

On the walls hung a series of tiles in quaint 
designs. These were entered in the competi- 
tion for the $25 prize offered by a friend of the 
Society and awarded to Mrs. Hatfield. These 
tiles are intended to be used in a decorative 
way on interior walls and fire places, showing 
a modern adaptation of an old idea. 

Mr. Fry had something unusual to exhibit: 
on a beautiful circular table were placed 
violet-colored squares crocheted of © linen 
thread by his father, who is eighty-nine years 
old. The artistic arrangement of the decora- 
tions on this table, so as to secure harmonious 
Beneath 
the table, on the floor, was a very large rug, 
crocheted from dyed rags, the pale blues and 
violets of which blended in color like the 
bloom of heather. 

Among those deserving special mention 
were Adelaide Alsop Robineau and Albert 
W. Heckman. Mr. Heckman’s set of bowl 
and plates showed a daringly successful use 
of color. He combined red-violet, vermilion, 
old Egyptian turquoise blue (colors you would 
expect to war against each other) so skillfully 
as to produce a most pleasing color harmony. 


color effects, was most successful. 





A number of the works of art were sug- 
gested by objects in the collections of the 
American Museum. Miss Nelson found 
inspiration for the design on her lamp in 
the bead work of the North American Indians. 
Miss Walling’s beautiful Italian pottery, a 
tea set and bowl with cactus motif, were 
inspired by the cactus in the background of a 
habitat group of birds. Mrs. Knorblock’s 
much-admired tile design was suggested by a 
bird motif in Peruvian art. The quaint and 
effective bowl of Mrs. F. A. Losse also had a 
bird motif from the same source. A plaque 
designed by Mrs. Hatfield successfully com- 
bined two motifs, that of birds and of waves. 
Mrs. Law’s interesting design of deer beneath 
a leafy tree was suggested by the cover of one 
of the guide booklets prepared by Director 
F. A. Lueas of the Museum. The light of the 
sun streamed through a transparency hung at 
a front window, showing with fine effect the 
sweep and dip in flying of graceful sea gulls. 
A charming design of a floweret on china 
could be traced to a detail of a design on an 
Indian garment. 

Officers of the society expressed apprecia- 
tion for the coéperation of the authorities of 
the American Museum, especially of Dr. F. A. 
Lucas, in their efforts to exist as a society 
during the difficult years of the war, and for 
the facilities placed at their disposal since, 
enabling them to make use of Museum treas- 
ures and to come closer to their ideal of the 
beautiful in applied art. 

INDIAN POTTERY AND THE STUDENT OF 
Dersicn.—Although ostensibly and predom- 
inantly the field of the American Museum 
is natural history, its exhibits are being studied 
increasingly by students of art, who find new 
inspiration in the forms and color of nature so 
faithfully reproduced in the Museum groups. 
A division of the Museum that has for years 
attracted students of design is that given over 
to the arts of the Indian. The forms and 
color schemes that the Indian produced have 
in many cases been imitated or adapted by 
visiting classes of art students. An example of 
this kind was the exhibit, recently on view in 
the Southwest Indian hall, of American Indian 
pottery, made, under the supervision of Prof. 
Charles B. Upjohn, by students of Teachers 
College, Columbia University. Vessels, the 
shapes and designs of which were suggested 
by specimens in the American Museum col- 
lections from the Southwest, from Mexico, 
and from Peru, had been prepared by these 





sinlill tad east Biv 





























































te ie ee ee a 


NOTES 423 


students with rare deftness of touch and 
appreciation of decorative values. The 
pottery included ollas, food bowls, tripod 
bowls, and vessels of different shape, while the 
ornamentation ranged from variants of the 
interlocked design to symbolic representations 
of birds and other creatures. 


MEETINGS OF SOCIETIES 

In Memory oF JOHN BurRRovUGHS.—On 
May 27 members of the John Burroughs 
Memorial Association and other friends of 
the naturalist gathered at Woodchuck Lodge, 
near the boyhood home of the man whose 
personality still lives in their hearts. In the 
old cow pasture (now Memorial Field) where 
as a child Burroughs loved to sit, perched on 
the friendly rock that today shelters his grave, 
these pilgrims gathered to express by their 
presence and through words of reverent 
regard spoken by Dr. Frank M. Chapman the 
depth of their feeling for him. Several 
pertinent poems were read, including Bur- 
roughs’ “In Blooming Orchards.” It is the 
fate of most men soon to be forgotten. The 
individual life, like a pebble cast into a pool, 
creates a few ripples, but a smooth oblivion- 
like stillness soon succeeds. Once in a rare 
while a man lives who without effort, perhaps 
even despising fame, makes so deep an im- 
pression on his fellows that the memory of 
him, instead of diminishing, grows with the 
passing vears. John Burroughs was such a 
man. The ever-increasing number of those 
who have applied to Dr. G. Clyde Fisher of 
the American Museum for the privilege of 
membership in the John Burroughs Memorial 
Association is proof that the circle of his 
influence has not been narrowed through 
death. 

Tue British ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE will hold its ninety- 
first annual meeting at Liverpool, from Sep- 
tember 12 to September 19, under the presi- 
deney of Professor Sir Ernest Rutherford, 
F.R.S. Professor Henry Fairfield Osborn, 
to whom an invitation was extended to be 
present, expressed deep regret that he was 
unable to accept it. 


WATSON B. DICKERMAN 
The American Museum has suffered a great 
loss in the death of Mr. Watson B. Dickerman, 
one of its patrons. Mr. Dickerman was for 
many years greatly interested in trotting 


horses and was also a very successful breeder. 


Among other famous horses, ‘* Nedda,’’ the 
fastest trotting mare on record, was bred and 
trained under his care at the Hillandale Farm 
near Mamaroneck, Westchester County, 
New York. But his interest was by no means 
confined to his own farm and stable. After 
the death of “Lee Axworthy,” Mr. Dicker- 
man, recognizing the value of a memorial to 
the world’s champion trotting stallion, gener- 
ously presented to the Museum funds for the 
preparation of the skeleton of the great 
trotter. As the skeleton is to be mounted in 
trotting action, a vast amount of preliminary 
study was necessary. The Hillendale stable 
and private track were placed at the service 
of Mr. 8S. H. Chubb, assistant curator of the 
department of comparative anatomy, Ameri- 
can Museum, who spent many days there 
studving and photographing the horses and 
who on the basis of those studies is at present 
engaged in making a lifelike mount of the 
skeleton of “Lee Axworthy” that will show 
the position of every bone of the limbs and 
body when the animal is in full trot. 


A PORTRAIT OF WILLIAM A. HAINES 

As this issue goes to press, we learn of 
the valued gift of a portrait of William A. 
Haines, presented to the American Museum 
by Miss Emily Somers Haines in fulfillment 
of a bequest made by her brother. Further ac- 
knowledgment of this important acquisition 
will appear in the next issue of NarurAL 
History. 

Since the last issue of Narurat History the 
following persons have been elected members 
of the American Museum, making the total 
membership 6904: 


Patron: Mr. W. IX. VANDERBILT. 


Life Members: Mrs. EvizaBpetu C. Marmon; 
Messrs. H. F. Dunnam, WILLIAM J. EAKINs, 
J. Watson WEBB, AND PayNE WHITNEY. 
Sustaining Members: Mrs. PHELPS STOKES 
AND Mr. LAWRENCE B. VAN INGEN. 

Annual Members: MespAMEs Cuas. FLEISCH- 
MANN, WILLIAM N. Frew, WALTER A. Hirscu, 
Fritz KAUFMANN, ALIcE A. MILLER, E. J. 8. 
TANNER, W. Kk. TowNsSEND, ALBERT 
VANDER VEER, Jr., AUGUSTUs B. Wapswortu, 
Royat Wuitman, T. R. Witurams, Timoruy 
S. WILLIAMs, AND Park M. Woo.LLey; THE 
Misses Eni<aBpetH 8S. Crarts, FLORENCE 
TANENBAUM, AND MARGUERITE E. VALEN- 
TINE; Doctors CHARLES A. WHITING AND 
HersBert B. Witcox; Messrs. WARREN D. 
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Brown, THomas M. E. CLeary, BERNARD M. 
ConrE, BERNARD HEINEMAN, F. L. Hiaatn- 
son, Ropert Jown, 8. Dana KITTREDGE, 
ARCHIBALD R. Livineston, JAMES F. SAn- 
BORN, LEONARD SULLIVAN, BERTRAND L. 
Taytor, Ronatp TREE, WILLIAM Pitt 
TRIMBLE, Ernest C. WAGNER, Epwarp K. 
WARREN, VANDERBILT WEBB, WARREN B. P. 
WEEKS, AND REGINALD S. WILLIs. 


Associate Members: MerspamMes A. AVERY 
Bevin, WiLut1AM J. Comstock, B. H. Bris- 
Tow Draper, Wm. W. Farnam, HERBERT 
ForpHAM, Tuomas B. Gannett, Wm. E. 
Hincuuirr, W. D. Hupsparp, EvizaBeTH A. 
Keiru, Myra R. Know.rton, G. Y. LANSING, 
PERCIVAL LOWELL, FRANCIs P. LucE, ROBERT 
L. McCarrett, Warter H. MeErRIAM, 
CHARLES W. MERRILL, Enos Mitus, HOMER 
Irvin Ostrom, H. K. Pomeroy, FREDERICK 
Henry Prince, Epwin A. QuieR, WILLIAM 
Renwick, Austen F. Riacecs, Epwarp S. 
Rospinson, Morcan Rorcnu, J. F. SARTORI, 
JOHN VINCENT SINGER, GEORGE C, SMITH, 
JOSEPH SoOvuTHWICK, FREDERICK WAEIR 
STEVENS, CHRISTIAN Swartz, F. A. Swezey, 
Jack SymMIncton, Henry <A. WARNER, 
SAMUEL H. WHEELER, AND ELSIE AHRENS 
ZINSMEISTER; THE Misses JEAN H. ALLEB, 
Mary J. ARMSTRONG, KATHERINE BURDEN, 
EuizaBetH S. Epwarps, KATHERINE W. 
Lang, M. Louise Lang, Emity LEHMAN, M. 
SLIZABETH LESTER, ELiIzaABETH OVIATT, 
Jessie B. Patmer, Harriet B. Pope, 
LaAuRA SARGENT, C. Tessa Scumipt, A. Mar- 
GUERITE SmitH, AND Marcia L. Tayior; 
REAR-ADMIRAL WILLIAM <A. MARSHALL; 
JupGE James A. LoweELi; Doctors F. C. 
Ciark, E. L. Fis, H. A. GrREENWwoop, 
OLIVER P. JENKINS, Wm. E. Ketrtn, R. L. 
Rigpon, W. A. SETCHELL, CHARLES P. 
STEINMETZ, CHas. E. Von GELDERN, AND 
CHARLES K. WINNE, JR.; PROFESSOR JOHN 
N. Cops; Honoraste Wm. W. Morrow; 
Messrs. CuHartes H. Apams, Ferrin H. 
ALForD, J. BurNS ALLEN, Puitip E. ANGLE, 


R. C. Batrp, H. BARTHOLOMAY, WARREN T. 
Berry, W. N. W. Biayney, W. S. Biss, 
Tuomas H. BiocksipGr, Ropert H. Box- 
MANSSON, Harry H. Boypen, T. 8S. BRANDE- 
GEE, DANIEL Breck, GLEN Buck, FRANK R. 
Cote, C. T. Crocker, WILLIAM O. CULLEN, 
Earu Dome, H. E. Durer, ANSEL M. Easton, 
Wivarp A. Fox, WILLIAM H. GANNETT, Wn. 
W. Gitmore, W. IrvinGc GLoverR, ROBERT 
M. Grirriru, P. C. Harz, J. P. Harris, 
W. L. Hatruaway, CuHarues Hern, E. S. 
HELLER, Wo. F. Herrin, E. L. Hoag, F. P. 
Ho.tuanp, R. C. Huntspercer, W. K. 
KELLOGG, RALPH Kinc, ArTHUR S. KNIGHT, 
A. W. Kocu, Cuas. H. Koppetman, B. P. 
Leister, W. B. Lewis, Joun J. LicuTeEr, 
BERNHARD LIESCHING, H.S. Lockwoop, Wo. 
R. Lover, J. E. E. Markitrey, Wm. G. 
MatTuer, Byron Mauzy, Henry O. MEap, 
GEORGE W. Mietu, W. H. Miner, CHARLES 
D. MitrcHeti, Nort Morss, N. E. Mutien, 
Harry R. Noack, Bens. Otcovicu, JAMEs L. 
OrTEGA, CLEMENS OsSK AMP, BERTOSTRANDER, 
HrERVEY CUSHMAN PARKE, WALTER PEIRSON, 
Jr., Frep 8. Puant, F. G. Piatt, WILLARD 
Hatt Porter, Jr., Ratepno W. Porter, 
Epwarp W. Putnam, Frep SS. PyYFEr, 
Henry W. REDFIELD, Ervin E. REED, Wo. 
M. ReGan, Samuet Hitt Ruyopes, H. H. 
RIcHARDSON, WaLLaceE H. Ross, Wm. R. 
SanBorn, H. T. Scort, J. T. Scorr, Epwarp 
W. Suriciey, F. Dreyet Smitru, James B. 
Smiru, LANSING F. SmMitrH, SAMUEL W. SMITH, 
Jr., CHARLES E. Snyper, H. B. SPELMAN, 
HENRY BENNING SPENCER, RosBert L. 
SPENCER, Harry H. Strong, Jr., Gro. H. 
Stuart, 3p, Ltoyp Tevis, JosepH G. THorp, 
E. E.*Totman, Wm. 8S. TOWNSEND, CARLISLE 
B. TutrLte, Nets A. Tuveson, SAMUEL 
HENRY VANDERGRIFT, SAMUEL VAUGHAN, 
GEORGE VOIGTLANDER, Linpsay H. WaAt- 
LACE, F. C. Wampter, H. K. W. WeEtcu, 
Wituiam Henry WETHERILL, F. B. Wuir- 
AKER, HENDRICKS H. WHITMAN, RicHarp E. 
WItuiaMs, HERBERT J. WINN, WALTER Woop, 
AND CLINTON E. WorDEN. 
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THE AMERICAN MUSEUM OF NATURAL HISTORY 


FOUNDED IN 1868 


MEMBERSHIP MORE THAN SIXTY-EIGHT HUNDRED 


For the enrichment of its collections, for the support of its explorations and 
scientific research, and for the maintenance of its publications, the American 
Museum of Natural History is dependent wholly upon membership fees and the 
generosity of friends. More than 6800 members are now enrolled who are thus 
supporting the work of the Museum. The various classes of membership are: 


Associate Member (nonresident)* . . . . . . .  . annually $3 
Annual Member. . ...... .. . . annually 10 
Sustaining Member... . . . .si,. © Us . annually 25 
ay Gee on. GP ae x 100 
Re ee eg dee Oa va. ng ee et oy ;, 500 
Patron Se ec at Wc Mini aM tear Wy 1,000 
Associate Benefactor ES es et Fan ee ee . 10,000 
DE ke kl a . 25,000 
0 rn a 


*Persons residing fifty miles or more from New York City 


Subscriptions by check and inquiries regarding membership should be 
addressed: George F. Baker, Jr., Treasurer, American Museum of Natural 
History, New York City. 


NATURAL HISTORY: JOURNAL OF THE AMERICAN MUSEUM 
FREE TO MEMBERS 


NaTuRAL History, published bimonthly by the Museum, is sent to all classes 
of members as one of their privileges. Through Naturat History they are kept 
in touch with the activities of the Museum and with the marvels of nature as 
they are revealed by study and exploration in various regions of the globe. 


COURSES OF POPULAR LECTURES FOR MEMBERS 


A series of illustrated lectures, held in the Auditorium of the Museum on 
alternate Thursday evenings in the fall and spring of the year, is open only to 
iuembers and to those holding tickets given them by members. 

Illustrated stories for the children of members are told on alternate Saturday 
\.ornings in the fall and in the spring. 


MEMBERS’ CLUB ROOM AND GUIDE SERVICE 


A room on the third floor of the Museum, equipped with every convenience 

rest, reading, and correspondence, is set apart during Museum hours for the 
clusive use of members. When visiting the Museum, members are also privi- 
ged to avail themselves of the services of an instructor for guidance. 





The American Museum of Natural History has a record of more than fifty years of 
public usefulness, during which its activities have grown and broadened, until today 
it occupies a position of recognized importance not only in the community it imme- 
diately serves but in the educational life of the nation. Every year brings evidence— 
in the growth of the Museum membership, in the ever larger number of individuals 
visiting its exhibits for study and recreation, in the rapidly expanding activites of its 
school service, in the wealth of scientific information gathered by its expeditions and 
disseminated through its publications—of the increasing influence exercised by the 
institution. 

In 1922 no fewer than 1,309,856 individuals visited the Museum as against 1,174, 
397 in 1921, and 1,038,014 in 1920. All of these people had access to the exhibition 
halls without the payment of any admission fee whatsoever. The EXPEDITIONS 
of the American Museum, working during the past year in several parts of Asia— 
where finds of extraordinary value were made—in South America, Africa, Australia, 
Europe, in the South Pacific Islands, in the West Indies, and in selected areas of our 
North American continent, have greatly enriched knowledge. Many habitat groups, 
embodying specimens secured by these expeditions, are planned for the new Museum 
buildings, the erection of which has been authorized by the city. 

The SCHOOL SERVICE of the Museum reaches annually more than 4,000,000 
boys and girls, through the opportunities it affords classes of students to visit the Mu- 
seum; through lectures on natural history especially designed for pupils and delivered 
both in the Museum and in many school centers; through its loan collections, or 
“traveling museums,” which during the past year circulated among 475 schools, with 
a total attendance of 1,648,608 pupils. During the same period 330,298 lantern slides 
were loaned by the Museum for use in the schools as against 209,451 in 1921, the total 
number of children reached being 2,582,585. 

LECTURES, some exclusively for members and their friends, others for the general 
public, are delivered both in the Museum and at outside educational institutions. 

The LIBRARY, comprising 100,000 volumes, is at the service of scientific workers 
and others interested in natural history, and an attractive reading room is provided 
for their accommodation. 

The POPULAR PUBLICATIONS of the Museum, in addjfion to NaTuRAL History, 
include Handbooks, which deal with the subjects illustrated by the collections, and 
Guide Leaflets, which describe some exhibit, or series of exhibits, of special interest or 
importance, or the contents of some hall or some branch of Museum activity. 

The SCIENTIFIC PUBLICATIONS of the Museum, based upon its explorations 
and the study of its collections, comprise the Memoirs, of quarto size, devoted to mono- 
graphs requiring large or fine illustrations and exhaustive treatment; the Bulletin, 
issued since 1881, in octaw® form, dealing with the scientific activities of the depart- 
ments, aside from anthropology ; the Anthropological Papers, recording the work of 
the staff of the department of anthropology; and Novitates, devoted to the public: tion 
of preliminary scientific announcements, descriptions of new forms, and similar mai ters. 


A detailed list of the publications, with prices, may be had upon application to the Libra ian, 
American Museum of Natural History, New York City 








